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View of the new M-G-M sound stages. The 


NT nt mem tomen 


# 


The sound stage is an enormous box—lightproof and airtight, as well as soundproofed. 
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MOVIE SOUND STAGES EXCLUDE NOISES AND REDUCE RESONANCE 
CYRIL P. HUBERT, Engineer 


FIVE SOUNDPROOFED STAGES, to be used in the making of motion pic- 
tures with sound, have recently been built for Loew's, Inc., M-G-M 
Pictures, at Culver City, California. In the design of these sound 
stages, there were, acoustically, two requirements to be met: exclu- 
sion of noises from without, and reduction of resonance or echo 
within. Further, to prevent transmission of ground noises, the sound- 
stage floor had to be separated from the wall structure. And to reduce 
sound-carrying vibrations in the structure, the continuity of ceilings, 
walls, and floors was broken. 

Exclusion of extraneous noises can be accomplished by either of 
two types of sound insulation: by heavy mass-type construction, in 
which insulation value is proportional to the logarithm of wall thick- 
ness; and by compound walls built up of alternating dense and semi- 
porous materials (interposed with air spaces) whose varying con- 
ductivity "fatigues" the sound waves. The first of these methods was 
used in the earliest sound stages. In the new M-G-M stages, the 
second method, less expensive for large wall areas, has been employed. 
Reduction of resonance within is accomplished by absorption: 
materials used in ceiling and interior walls must be not only highly 
absorptive, but uniformly so, throughout the important range of fre- 
quencies employed in speech and music. 

Before deciding on the design of the new stages, a series of tests 
was made to determine relative sound-insulating and sound-absorp- 
tive values of various building materials. These tests were conducted 
under the supervision of Professor Vern O. Knudsen of the University 
of California at Los Angeles. 

The test chamber, 10 x 10x 8 ft., was a room inside a room, with 


Virgil Apger photo. 


no connection between the two except through the ground; an air An old-type sound stage; the walls of 
space 2 ft. wide was left between inner and outer structures. Measure- the structure are solid concrete and in- 
ments of the insulation provided by wall materials were made by com- sulation is proportional to wall thickness. 


paring the loudness of a test tone produced outside and its loudness 
measured inside the room. The difference in vibrational energy be- 
tween the original test tone and the attenuated tone recorded inside 
is termed "energy reduction"; the decibel, or "energy reduction fac- 
tor", is ten times the common logarithm of that difference. Test tones 
of different frequencies were used—128, 512, and 2,048 double vibra- 
tions (d.v.) per second. 


Comparative Sound-Insulation Values of Materials* 
128 d.v.  5I2d.v. 2,048 d.v. 
Energy reduction factors in decibels 


mineral wool (paper each side)... 15.8 | 21.8 
mineral wool [covered with heavy 
tarred waterproofied paper).... 16.1 ; 
24.3 F 28.1 
15.0 1 26.0 


* Products of different manufacturers vary with the density. 


Results of Sound-Absorptive Tests on Mineral Wools 
128 d.v. 512 а.у. 2,048 d.v. 
Coefficients of sound absorption in decibels 


mineral wool blankets | 
mineral wool blankets | Pedestrian door of one of the new sound 


mineral wool blankets stages. No single door can provide in- 
mineral wool loosely packed be- sulation value equal to that of stage 
tween 2 x 4-in. studs 16 in. c. to c. walls: a pair of doors, with a 5-#. 
air space between them, is provided. 
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Photos courtesy M-G-M Studios 


1. Framework is designed for earthquake and wind resistance. 
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4. Interiors are faced with mineral wool for sound absorption. 


6. The scaffolding is then removed from the wall surface. 
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M-G-M SOUND STAGES 
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Typical wall section 
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THE STRUCTURAL STEEL framework of these sound stages conforms to 
local regulations for earthquake resistance. The compound walls are pre- 
fabricated in panels, which are attached to the steel skeleton. These 
laminated wall panels are made up on the ground while steel construc- 
tion is in progress, and then raised to position; Celotex stripping is used 
to insulate panels and wood bolting strips from the steel; clearance open- 
ings are sealed off with timber and fiberboard seals. The panels vary in 
construction, according to the degree of insulation needed. 

Exterior wall panels are made in two parts—one part attached outside 
the diagonal bracing of the steel framework, the other inside. For the 
outside section of exterior wall panels, a framework of 2 x 6-in. studs is 
assembled on the ground; a mineral-wool blanket is nailed across it. 
The exposed side of the stripping is then covered with plasterboard. The 
inside section of exterior wall panels consists of a framework of 2 x 4-in. 
studs over which '4-in. soft insulation board is nailed. After the two 
sections are installed on either side of the steel bracing, metal lath with 
waterproof-paper backing is fastened to the exterior surface and Gunite 
plasted applied. (Plaster applied under pressure proves superior for 
sound-insulation to plaster applied by hand. ) 

The essential consideration in surfacing wall interiors is not insulation, 
but absorption. For this reason, interior wall surfaces are faced with 
2-in. acoustical mineral-wool quilts, with flameproof muslin face and 
building-paper back applied to the inner studding. As abrasive protec- 
tion to the wool, galvanized hardware cloth is applied to a height of 
16 ft. above floor level; the rest of the surface is covered with standard 
chicken wire. Wood wall-guards or rubbing strips are placed around all 
inner surfaces at heights of 16 and 24 ft. (Mineral-wool blankets are 
preferred to wool packs because settling of the latter over a period of 
time reduces their absorptive value. ) 

Doors are electrically operated and held closed by remote control at 
the camera during filming of scenes; they cannot be opened from with- 
out during “shooting” operations, although panic bolts and latches per- 
mit opening from within at any time. The remote control at the camera 
also short-circuits all telephone bells inside the structure during filming. 
In determining insulation of a soundproofed door, the limiting factor is 
tightness of fit or seal against the jamb. No single door can provide insu- 
lation value equal to that of stage walls: hence, a pair of doors with 
intervening air space is necessary; in installations of pedestrian doors a 
5-ft. vestibule is provided between inner and outer doors. 

The air-conditioning equipment must function during “shooting” 
operations ; otherwise the heat builds up, making the sound stage uncom- 
fortable.* It is essential, then, that noises generated by the air-condition- 
ing system be, as nearly as possible, eliminated. 

Such noises are transmitted in two ways: (1) by the air current; 
(2) through the structure and ducts. Air-borne noises are smothered by 
the sound-absorbing materials of walls and ceiling. Fans and motors are 
placed on vibration-isolation platforms; sounds which otherwise would 
be transmitted through the structure are thus absorbed. Sound is pre- 
vented from traveling along metal walls of ducts by canvas connections 
in the fan discharge. 

* Sound-stage lighting varies in intensity from 50 to 150 watts per sq. ft.; this compares with 


1 to 4 watts per sq. ft. for normal office lighting, and 10 watts per sq. ft. for brilliant store 
lighting. Moreover, insulation that excludes extraneous sound also prevents outflow of heat. 


Cross section 


BUILDING 
NEWS 
43 


NEW STRUCTURAL SYSTEM REDUCES SITE-FABRICATION TO А MINIMUM 


EUGENE MOPIN, Engineer 


Tur MopIN SYSTEM, a construction consisting 
of a light steel framework enclosed by reinforced 
vibrated concrete units, has been used in the new 
Flats at Quarry Hill, Leeds, in England. In this 
structural system, the steel serves actually as 
reinforcing. Site-fabrication has been restricted 
to a minimum. The steel skeleton consists of a 
series of bays, each spanning three columns, the 
columns connected by continuous beams. Frames 
are welded together on the ground and lifted to 


е — LE т=ст== Sah position one complete frame at a time. Joists are 
SECONDARY BEAMS =" E man ams IT bolted in place to avoid "up-in-the-air" welding 
and to speed erection. 

> Fm = Floors. stairs, and outside walls are built up 
ж |= SEE DHSNNE ПРЕКИНЕ of vibrated concrete units. The use of the vibra- 
i tory process produces a concrete which is rela- 
mo HT tively stronger and more homogeneous than con- 

14 FLOOR | crete produced in the more usual way. 
io Ps On the outside walls, the concrete units are 
w| || | supported оп vertical posts notched to receive 


them: the posts in turn are supported on joists 


Л 13'- 6" 10'- 2%" which are connected to the main beams outside 
| the columns. 

Cross section Floor slabs are 114 in. thick with ribs on the 
bottom side, from which projecting reinforcing 
rods are turned over the stecl joists. These floors 
rest on haunching pieces which in turn rest on 

E = the bottom flanges of the steel joists. When the 
aidan floor and wall slabs have been placed, concrete 

а ELSE is poured into the cavities between the steel 

9'x4" I framework and the slabs. 
EDU преране а EE In the Mopin system, the column sections 
94 Т {| | are calculated by determining the load carried by 
the column without any concrete infill. This load 
ете WELD | pear Ten PLATES WELDED is then increased by 40%, the concrete taking 
BATTEN PLATES 28.5% of the load. The concrete infilling is 
= = [ —À = vibrated in place Ъу a small vibrator clamped to 
= И boards on each side of the double-channel columns. 
TREGUA Sn UR The advantages (based on British and French 


standards) claimed for the Морт system аге 
Е these: a 25/6 saving in time; and a 50% reduc- 
tion in weight as compared with other reinforced- 
concrete systems. 


LEM 


16'- 3 


Longitudinal section 


Courtesy City of Leeds Housing Development 


Model of Leeds Housing Development 
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NEW STRUCTURAL SYSTEM: QUARRY HILL, LEEDS 


р Tt 


Courtesy City of Leeds Housing Dept, 


Concrete units ready to be raised to position; the units are supported on vertical posts notched to receive them. 


For THE FABRICATION of the vibrated concrete units a 
small temporary factory was built on the site. These 
are manufactured in the following manner: a welded 
reinforcing grid is placed in the mold and blocked up 
slightly from the bottom. The mold is filled with a 
semi-wet concrete mix, which is then vibrated. The 
vibration gives a concrete of higher density and greater 
strength than that of ordinary concrete. After this, the 
unit is lifted and turned out of the mold onto the floor. 
If ordinary Portland cement is used, the unit is ready 
for placement in about three days; drying can be 
speeded, however. by the use of quicksetting cement. 
Since a mold can be used over and over again, its 
cost is relativelv small; lightness and functional fitness 


alone determine the shapes chosen. Provision is made 
to allow reinforcement bars to project out of the cast- 
ings, to be used for connecting adjacent panels to each 
other or to the steel frame. Both wooden and metal 
molds are used. The faces of molds are sprayed with 
oll before use. 

The outer walls are composed of horizontal units 
about 1 ft. 6 in. high by 2 in. thick and varying in 
length from 2 to 6 ft. These units are placed in alter- 
nate light- and dark-colored bands: in the fabrication, 
limestone spar or brown gravel is vibrated into the mass 
of concrete, the first producing a light-colored unit, the 
second a dark-colored unit. Color has been used largely 
because of the sooted atmosphere of industrial Leeds. 


50- 6" 


Diagrammatic layout of factory for fabrication of concrete units: 1. Fabrication of reinforcing. 2. Mold repairs, etc., 
3. Dynamo, 4. Office, Б. Samples, 6. Mess hall, 7. Vibrating tables, 8. Concrete mixers, 9. Sand and gravel, 10. Drying space. 
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John Maltby 


HOTEL AND DORMITORIES BUILT ON HILL OVERLOOKING SEA 


R. W. H. JONES, Architect 


Plot plan 
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THE SALTDEAN HorEL near Brighton, 
England, is located on a hill and slopes 
down to the sea. There is a 50 ft. fall 
from front to back of the site and a 
20 ft. slope across it. The hotel, facing 
south and west, is on the high side with 
a series of dormitory blocks below it; 
these blocks are screened from the 
wind by their position in the hollow. 

The block arrangement makes it pos- 
sible to provide a relatively large pro- 
portion of bedrooms facing the ocean. 
Further, in this way, sections of the 
hotel can be conveniently closed as the 
season declines. In each wing are 
located bedrooms and baths for one 
sex. The flat dormitory roofs serve as 
tea terraces, several directly accessible 
from the central cafe. The terraces 
command a view of the sea. 
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This is the designer's conception of the central domed 
hall, in which it is intended to demonstrate, by spectacle, 
the vitality and the power of science. From an upper 
gallery, the visitor commands the great arena. Below 
and about him are physical symbols of the scientific 
disciplines: a logarithmic spiral, planets in movement, 
electrostatics equipment, a rainbow, illuminated distilla- 
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tion apparatus, a geneological spiral of the biological 
realm, etc.—each exhibited in semi-darkness or intense 
light, whichever seems most appropriate. From this 
vantage point above the arena, the position of the 
disciplines and their relation to each other may be com- 
prehended; the details of the separate exhibits will then 
be understood as part of the larger scientific context. 
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MUSEUM OF SCIENCE DESIGNED FOR FLEXIBILITY AND EXTENSIBILITY 
PAUL NELSON, NITZSCHKE, F. P. JOURDAIN, Architects 


THIS PROPOSED BUILDING, a "museum" 
of science, is one consequence of the 
success of the scientific exhibit at the 
1937 Paris Exposition. Paul Nelson, 
native Chicagoan and long-time resi- 
dent of Paris, together with two 
Frenchmen, Nitzschké and F. P. 
Jourdain, were commissioned to make 
studies for a permanent exposition 
building. The project was ready for 
presentation to President Le Brun 
and to Edouard Herriot after the va- 
cations last year; but before the vaca- 
tions were over, the Appeasement of 
Munich intervened. . . . The project 
is now in abeyance. 

Unlike an archaeological or histori- 
cal museum, a “museum” of science 
is not a static “collection” of symbols 
inherited from the dead. Science is 
ever in process of change: facts are 
constantly displaced and new theoreti- 
cal patterns conceived; new branches 
of science rise, others decay or be- 
come absorbed. А building, in which 
science is symbolically exhibited, must 
be readily adaptable to these changes: 
in design it must be flexible and ex- 
tensible. For new discoveries may 


BIOLOGY 


imply redistribution of areas. Various 
exhibits may have special require- 
ments : high ceilings for optics and low 
ceilings for x-rays and spectrochem- 
istry; a room 25 meters high (and at 
least as wide) for electrostatics. 

To satisfy these requirements, the 
designers have proposed a structure 
without interior supports; a rigid ex- 
terior envelope with ceilings of interior 
rooms suspended ; demountable, mobile 
partitions and ceilings. The roof is to 
be glazed; the ceiling of each room 
will be either of opaque or of trans- 
parent material, according to the spe- 
cial needs of each exhibit. 

The building is to be air-condi- 
tioned; close atmospheric control is 
essential to prevent damage to experi- 
ments and to precision instruments. 
Vitiated air is to be exhausted into 
the space between structural envelope 
and interior rooms, thus preventing 
humidity condensation on ceilings. 

The sciences have been grouped in 
three divisions, each in its logical re- 
lation to the others: 1, mathematics, 
astronomy; 2, physics, chemistry; 
3, biology, medicine. These *disci- 


BOTANICAL 
GARDENS 


plines" have been organized, inde- 
pendently of each other, about a central 
hall. 

The visitor enters a vestibule in 
which are located ticket or registra- 
tion areas, coatroom, catalog counters, 
etc. In order that these details may 
not distract attention from the ex- 
hibits to come, the visitor is passed 
through a great funnel-shaped con- 
course, where are a series of prelimi- 
nary exhibits intended to prepare him 
for the exposition to come. Next is 
the central hall, a parabolic vault, pene- 
trated by an oblique shaft from which 
are hung the cables which support the 
radial roof beams; these beams are 
hinged where they abut the dome. In 
this hall it is intended to present dra- 
matic spectacles that will illustrate the 
power and vitality of science. Then to a 
suspended gallery above the spectacle 
for a "tour of orientation" ; the visitor 
can then grasp the scheme of the ex- 
position, for he will see the position 
and interrelationship of the disciplines. 
From here the visitor descends to the 
lower level, from which three doors 
give access to the separate exhibits. 
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PROPOSED MUSEUM OF SCIENCE 
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Side elevation 


Longitudinal section 


Picard 
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Renderinas photographed by R. 


Cross section 
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Upper level 
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Main entrance 
Entrance platform 
Exit platform 
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Photos by Соте 


and stairway to upper floors. 
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View from rear of garden. Note the terraces, which are accessible from living quarters at all levels. 
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BUENOS AIRES: TWO-FAMILY HOUSE WITH TERRACES AT ALL LEVELS 


O'FARRELL and VILLEGAS 
Architects 


Тила House in Buenos Aires has been designed 
for two families. One family occupies the two 
lower floors. On the first floor, there is a study, 
bedroom, dressing room, and bath for the master ; 
and a bedroom, dressing room and bath for his | SSS 
wife. On the second floor are eight bedrooms and 
four baths for the children. The apartment of the 
second family occupies the top floor and consists of 
a living room, two bedrooms, and two baths. In 
addition to general service accommodations, there 
are eight bedrooms and three baths, distributed on 
all floors of the same wing. In the rear is located 
a garage on whose upper floor are three bedrooms 
and bath for chauffeur and gardener. 


Third floor (water tank above) 


" тер А SRVT. 
The L-shape of the building permitted a cov- TERRACE 
ered entrance for automobiles, with direct access ~ E 
to a hall opening directly on living and dining 
ETA ege U *LAUN 

rooms. Living quarters of both families overlook : 
the large garden and pool, and are directly acces- ero 
sible to wide terraces at every level. The service — 

. . B 
section, located at one end of the L, has views || 
toward another secondary garden. 
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HOUSE IN BUENOS AIRES 


Photos by Gome. 


Above: Children's dining room, 
looking toward garden. Left: Stair- 
way at ground floor; doors at 
left open from covered driveway. 
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Library-living room on the top floor: the woodwork is oak; two doors open on the roof terrace. 


Dining room, looking toward garden: walls and ceilings are painted beige; Flemish tapestry on far wall. 
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PORTLAND, OREGON: SMALL HOUSE FOR PRIVACY AND VIEW 


Воусћић 


A. E. DOYLE and ASSOCIATE, Architects 


DEsIGN of this residence for Mr. and Mrs. Pietro Belluschi in 
Portland, Oregon, was largely determined by three factors—a hill- 
side location commanding a fine view of the valley below, the own- 
ers' requirement that the garden be an integral part of the house, 
and that the interior show the maximum spaciousness possible in a 
small, low-cost house. “The owners further required that the 
exterior design be “clean and simple but not modernistic—above 
all that it be in harmony with the hills and big firs of Oregon." 
The first requirements were met by a U-shaped plan, placed well 
forward on the lot; soil excavated from the garden in back was 
used for the terrace along the front. The house is wood frame 
construction, with an exterior surfacing of split tile veneer around 
the entrance and spruce siding elsewhere. Cedar shingles are used 
on the roof, which is framed to permit the wide overhangs so 
necessary for the climate with heavy rainfall. Heating is by forced 
air, gas-fired; gas is also used for cooking, refrigeration, and hot 
water. Specially designed wood casements are used throughout. 


BUILDING 


NEWS FEBRUARY 1939 issue of ARCHITECTURAL RECORD 
56 


View from street 
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Bear Photo Service 


PORTLAND HOUSE 


Photos by Boychuk 
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Living areas in small houses 
seldom have the dignity and 
spaciousness shown here— 
achieved largely by segre- 
gation of carefully designed 
furnishings according to 
function. The "footstool" 
extension of the low sofa 
doubles seating capacity, 
provides for flexibility. 
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DETROIT, MICH.: FIREPROOF SPACE ACHIEVED AT LOW COST 


t 
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LYNDON and SMITH, Architects 
JONATHAN TAYLOR, Associate 
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LOCATED on a generous plot of ground in the Franklin Hills 
community 15 miles northwest of Detroit, is this new resi- 
dence for Mr. and Mrs. Walter Kasten. Aside from its gen- 
eral design, it is notable for being at once largely fire-proof 
and fairly large (four bedrooms, 2 car garage, laundry) for 
a total cost of only $12,000. Although the street front 
(above) is formalized and uncompromising, its general form 
springs from the functional articulation of internal units (see 
plans, next page). АП bearing walls are of cinder block; 
floors and roofs are framed with precast concrete joist sup- 
porting concrete slabs. Surfacing of exterior walls is in white 
stucco and red brick. Roofs are built-up composition, with 
copper flashing. АП exterior painted surfaces are red. A 
panel of glass block lights the entrance hall. 
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DETROIT HOUSE 


View from garden 
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Here again living and dining areas 
have been combined into one room 
(3. The design and construction of 
the fireplace (! and 2) are both simple 
and efficient—not always the case in 
such variations from normal fireplace 
construction. 
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Photos by Ben Schnali 


GREAT NECK, L |. 


Service entrance 
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SMALL HOUSE BOASTS COMPACT PLANNING 


View from garden 


DANIEL SCHWARTZMAN, Designer 


HAPPY COINCIDENCE OÍ а plot whose 
street frontage was to the north enabled 
the designer to organize all the major liv- 
ing areas of this small house at Great 
Neck, Long Island, so that they have both 
southern and garden exposure. This ad- 
vantage was still further exploited by the 
terrace, with wing walls enclosing it. In- 
side and out, the house is distinguished by 
a simplicity and freedom from detail 
which adds considerably to its scale. In 
plan, the concentration of all service areas 
along the north (street) front makes for 
efficient operation as well as material re- 
ducing the installation costs of the sani- 
tary system. Im most of the rooms there 
is a considerable use of built-in equip- 
ment, inexpensive but space-saving. 
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The street front of the house 
is simple, chief emphasis being 
on the entrance door. Here, 
because of the plan of stair 
and lavatory, a deep splayed 
reveal without sacrifice of in- 
terior space was possible. 
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Spaciousness is again 
achieved by good organi- 
zation of wall space and 
openings, by careful 
arrangement of furnishings 
and equipment. Note 
relation of fireplace 
group, piano, and dining. 
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Fig. 1. Interior of Polivka's dome for 
the Czech Pavilion, Paris, 1937. With 
a 50-ft. diameter and an over all 
thickness of only 3 1/5 in., this dome 
was built in place on special forms. 
Figs. 9 and 10 show similar construction. 


w || | а 
ПИВ € DEBIT | | 
The 39 years between Laloux's vault " T iH š "m INTI “ШП, PIER | F 
and Polivka's dome have shown that m m e p i ће Yom + 

there is a point beyond which glass 
must either become simply a surfac- 
ing material supported by the skel- 
eton (as in greenhouses) or an integral 
part of the structural system itself (as 
in Polivka's dome, Figs. 7, 8 and 16). 


Glass” by Raymond McGrath and A. C. Frost 
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RUGTURAL MATERIAL OF TOMORROW 


By Dr. JAROSLAV POLIVKA 


Each building material has its own inherent and special potentialities; 


and each has its limitations. 


Recognizing this, industry is constantly at 


work in an effort to isolate the potentialities of each and to employ 
them (singly or in combination) in new, specialized forms for specialized 
performance. Dr. Polivka's paper is in line with this trend. He points to 
a hitherto neglected potentiality of glass; isolates and defines it; and 
outlines several methods whereby it may be brilliantly exploited. Sub- 
sequent issues will bring similar studies of other building materials. 


Fon cENTURIES glass has held a pe- 
culiarly fortunate position among build- 
ing materials. No material has seen 
a longer, more steadily expanding and 
more multiform employment in build- 
ing design. Yet the very fact that its 
use has always been intimately con- 
nected with problems of light con- 
trol has served to somewhat obscure 
its potentialities in another field—that 
of load bearing. It is of course true 
that America has seen an extensive de- 
velopment of glass bricks, tiles, and 
prisms in the last decade. But it is 
likewise true that such units are usual- 
ly combined with steel and concrete 
into building elements whose final 
strength is much lower than that of 
any of its constituent materials! While 
such strengths are quite adequate for 
certain applications—partitions, cur- 
tain walls, etc.—it is apparent that they 
seriously limit the really wide use of 
glass as a structural material. 

But such uses of glass scarcely be- 
gin to exploit its inherent potentialities. 
Modern building design requires that 
the use of glass shall not be limited to 
mere illumination. Оп the contrary, 
new problems have arisen which in- 
clude economic heat insulation, pre- 
vention of noise and glare, satisfactory 
selection and diffusion of light for 
greater human efficiency, regulation of 
the various characteristics of light it- 
self. But as these problems are solved, 
and the relative quantity of glass in 
a given structure increases, new 
problems arise—structural limitations. 
In Laloux's station. (Fig. 2) such 
limitations are already apparent, and 
these must in turn be solved before 
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the glass areas can be further in- 
creased. 

The author has recently collabora- 
ted in the design of several European 
buildings where the wide use of glass 
necessitated an unusually detailed 
study of its properties and physical 
characteristics.* These buildings have 
this in common—large translucent roof 
and wall areas in which glass is no 
longer merely a surfacing material but 
an integral part of the structural as- 
sembly, carrying its full share of com- 
pressive and tensile loads. Im other 
words, three excellent materials—glass, 
steel, and concrete—have been syn- 
thesized into a new material which ex- 
ploits the desirable properties of each. 

Such applications as those above re- 
quired, however, the most intensive 
research. Not only was it necessary 
to investigate the mechanical proper- 
ties of glass and concrete; it was also 
necessary to design new glass lenses— 
since size and shape have a decisive 
effect on strength (Table 3)—as well 
as new concrete formulas and con- 
trolled methods of mixing them. More- 
over, very precise control of tempera- 
ture, light, and sound was important 
in all these structures. It was neces- 
sary to design both the individual glass 
lenses and the entire roof assemblies 
for correction of the relatively low in- 
sulation values of glass as regards both 
heat and sound. All of these factors 
have been satisfactorily met, and the 
experience seems to justify certain 
generalizations about the use of glass. 


*The elliptical dome of the Sport Theater in Berlin 
by March; the Czechoslovak Pavilion at the Paris 
World's Fair in 1937 by J. Krejcar; the Technical 
Museum in Prague by Babuska; Museum of Arts 
in Prague by Gocár; the great Hall of the Corn 
Exchange in Rotterdam by J. F. Staal. 
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Fig. 3. Eighteenth cen- 
tury woodcut of glass 
manufacture. 
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TABLE 1 

No. Material R R' 
1. Toughened glass........68,000 14,000 
2. Ordinary moulded glass.34,000 8,400 
3. Steel 2...6 += 5800 6,800 
4. Woed oO l; ту z Ee 5,000 6,000 
5. Vibrated concrete ...... 4,000 400 
6. Ordinary concrete...... 1,800 180 
7. Brick masonry .......... 140 30 


*The figures may vary according to the shape, size 
and particular composition of a given material, but 
they illustrate very well the magnitude of efficiency. F 


Fig. 4. Tabular and graphic indication of compressive and tensile ratios 
of efficiency of seven materials. Note that toughened glass (1 and 1’) 
leads both ratios, while ordinary glass (2) ranks second in R, is only sur- 
passed by steel and wood (3' and 4’) in R’. 
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Fig. 5. Mechanical efficiency 

[ of glass is demonstrated by 
plotting the values R and R' 
for each material along the 
ordinates and the specific 

$ gravity of each along the 
abscissa. The greater the angle 
A, the greater the efficiency. 
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Fig. 6. Economic efficiency of 
glass is demonstrated by rela- 
five size and cost of units re- 
quired to withstand compressive 
load of 100 tons [above and 
Table 2). 
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1. Glass is the most efficient struc- 
tural material in relation to its 
weight. The dead weight of a given 
material is of much greater importance 
in modern building design than is com- 
monly recognized. The ratio of its ul- 
timate compressive strength to its 
specific weight can very easily serve 
as one criterion of efficiency for a 
given structural material; its ratio of 
efficiency relative to tensile strength 
establishes another criterion (Fig. 5). 

The combined ratios of compressive 
and tensile strength relative to weight 
give a significant index value to 
mechanical efficiency. Generally these 
average ratios of efficiency are ex- 
pressed thus: 

for compressive strength R — C/S 
for tensile strength R= T/S 
where 

C = compressive strength 

T = tensile strength 

S = specific weight of material 

Computed on this basis, index values 
for 7 important structural materials 
are shown in Fig. 4 and Table 1. As 
these figures show, the compressive 
strength of structural glass is extra- 
ordinarily high—the ultimate com- 
pressive strength of small glass units 
reaches 65,000—85,000 Ibs./sq. in.; 
its ultimate tensile strength is approx- 
imately one tenth of that.** Thus glass 
is theoretically one of the best ma- 
terials for structural purposes. 


2. Glass is the most economical of 
incombustible structural materials. 
This is demonstrated in a quite gen- 
eral manner by assuming 7 structural 
units bearing the compressive load of 
100 tons—e.g., 7 columns, square in 
section, 1 ft. high, and of the neces- 
sary area for each material. The vol- 
ume of the material multiplied by its 
unit price will then indicate the eco- 
nomic efficiency of any material. (Fig. 
6 and Table 2.) 


TABLE 2 
No. Material Size Height Cost 
1. Toughened glass... 2x2in. |ft. $0.80 
2. Moulded glass..... Зх. | 95 
3. Steel (I-beam)..... l6x7in. ft. 1.35 
ИОВА ое bx6in. Ift 25 
5. Vibrated concrete, 

incl. forms ..... lOxIOin. | ft. 1.40 
6. Ordinary concrete.. 18 х 18 іп. I ft. 1.60 
7. Brick masonry...... 50x50in. I ft. 9.50 


*The figures may vary according to the shape, size, 
and particular composition of a given material, but 
they illustrate very well the magnitude of efficiency. 
**In very small threads the tensile strength may 
reach an indicated value of one and one-half million 
pounds per sq. in. (James Bailey, “An Attempt to 
Correlate Some Tensile Strength Measurements 
on Glass," The Glass Industry, 1939, p. 21.) 
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Fig. 7. Using a glass block similar to American ones, architect Roux-Spitz has 
developed a prefabricated wall unit of greatly increased efficiency in this library 
at Versailles, France. Here load-bearing properties of glass are in full use. 
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Fig. 8. In this cafe in Paris, architect Roux-Spitz has achieved a thin and shallow 
translucent dome by means of a system, poured in place and similar to Fig. 1. 
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3. The high strengths of glass can 
be utilized for bearing structures. 
The comparative figures of both pre- 
ceding tables show very clearly that, 
theoretically at least, glass is a struc- 
tural material of primary importance. 
But its utilization in such a manner 
is an entirely different question. Aside 
from the inherent chemical and me- 
chanical limitations of any given ma- 
terial, the complexity of modern build- 
ing eliminates the possibility of mono- 
material construction. It is no longer 
possible to speak of an ideal all-round 
building material. Thus, as regards 
the structural use of glass, the ques- 
tion is: (1) what forms should it take? 
(2) with what materials should it be 
combined? (3) exactly how? 

For the preceding calculations we 
have used the average values of 
strength on small theoretic samples. 
Actually, size and shape of the glass 
unit will be decisive. We find very 
different values of compressive strength 
for different forms of the same ma- 
terial : 


TABLE 3 

Glass prism 2x2x2 in.... 80,000 lbs. per sq. in. 

Glass prism 2x2xl0in... 20000" " " " 

Hollow glass bricks 8 x 8 x 2 
[cet үа" ~“ won 

Other hollow glass brick.. 1,200 " 8; 


Тһе most important aspect oí the 
integration of glass into the structural 
system is undoubtedly in the search for 
convenient and economical glass units. 
In Europe, blocks (Fig. 7), lenses 
(Figs. 1, 8, 10) and prisms (Fig. 16) 


are in most common use. 


Steel and concrete, separately or in 
combination, have hitherto seen the 
widest use with glass; and they still 
appear best suited. The exact fashion 
of their combination, however, is sub- 
ject to wide variation and gives wide- 
ly varying results (Figs. 6, 7). 

The usual installation of glass panels 
consists of a plurality of solid or hol- 
low glass building units arranged in 
superimposed relation, whose joints 
are filled with mortar. The cement 
mix usually recommended is one part 
of Portland cement, one part of lime, 
and four to six parts of sand—ap- 
proximately mortars No. 3 and No. 2, 
U. S. Bureau of Standards (1926). 
The average compressive strength of 
these mixes of mortar is: š 


Mortar No. 2...... 800 Ibs. per sq. in. 
Mortar No. 3..... 1200 Ibs. per sq. in. 
DESIGN 
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CLASS...Structural Material of Tomorrow With an average tensile strength oí 
about 80 and 120 Ibs. per sq. in., re- 


spectively, the average ratios of effi- 
ciency R and R' are: 


R R 
Mortar No. 2....... 470 47 
Mottat ING: 3... 700 70 


Such a typical installation, according 
to one national manufacturer, yields an 
ultimate compressive strength of only 
400 Ibs. per sq. in. 


But the characteristics of concrete 
are likewise subject to wide variation. 
In the Corn Exchange in Rotterdam 
(Figs. 10, 11) a special-formula, spe- 
cially-vibrated concrete (Shockbeton) 
in precast units achieves an ultimate 


Fig. 9. The "trading floor" of Rotterdam's Corn Exchange, now under con- 
struction, will boast the world's largest glass-concrete roof—50,000 sq. ft. à 
and only three inches thick. Here engineer Polivka and architect J. F. Staal compressive strength of 11,000 Ibs. per 


had to meet the most rigid requirements in terms of light, sound, and sq. in. Concretes of the same general 
atmospheric control. Precision was guaranteed by prefabricated panels type are in wide use throughout 


(below) on light steel purlins carried in turn by rigid frames [above]. Europe and are, indeed, essential to 
extensive "glass-crete" construction. 


Of course, for the combination of 
two or more materials into one struc- 
tural unit, it is essential that they have 
approximately the same coefficients of 
linear expansion.* It is often said that 
large areas of glass and reinforced con- 
crete are impracticable because of dif- 
ferent coefficients of expansion and 
that most cracks and other injuries 
spring from this fact. This is not quite 
correct. For example, in a glass-con- 
crete structure—consisting of 12 in. 
square glass units in reinforced con- 
crete network—the coefficients of ex- 
pansion are 0.0000086 (glass) and 
0.000012 (concrete) for a temperature 
change of 54° F. Such a small differ- 
ential weakens the combination only 
slightly—100 Ibs. per sq. in. out of a 
maximum load bearing capacity of 
71,000 Ibs. per sq. in. in compression. 
Whereas the coefficient for a given 
kind of glass remains almost constant, 
that of concrete depends largely on its 
aggregates and mixing. It is quite pos- 
sible to design a reinforced concrete 
whose coefficient of expansion is very 
close to that of glass. 


То improve a given structural mate- 
rial it is always necessary to combine 
it with other materials of higher ef- 
ficiencies. This has been achieved in 
the case of reinforced concrete by addi- 
tion of steel; likewise in brick ma- 
sonry, where mortar of higher com- 
pressive strength than the crushing 


Fig. 11. 1. Precast vibrated concrete. 2. Poured joint. 3. Special steel 


purlin. 4. Mineral wool backing. 5. Perforated metal sheathed fibre board 

. ° e board. *Si buildi 1 i hich gl 1а 
~ Precast asbestos cement frame. 7. Concave pressed glass lens. 8. Double be employed. vaults, domes, “walls, panels—may be 
sheet glass with glass silk interlayer. 9. Screws for fixing insulation. M Ма А7 =" "MUT 
DESIGN 
TRENDS FEBRUARY 1939 issue of ARCHITECTURAL RECORD 


70 


Fig. 12. Direct com- 
bination of steel and 
glass. Czech Pavilion, 
Paris Exposition, 1937. 


Bonney 


Fig. 13, above, and Fig. 14, below. Two of many variations of Polivka's design 
principle (patent applied for) employing special glass and steel units in direct 
combination. Suitable for panel, vault, or dome construction. |. Special 
glass unit. 2. Special steel unit. 3. Mastic filler. 
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Fig. 15. Wire glass— 
commonest example of 
reinforced glass units. 


уд 


Courtesy Mississippi Glass Со. 
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strength of individual common bricks 
gives greater strength. But in glass 
brick walls and panels it is usually the 
other way round. Glass units of ex- 
ceedingly high strength (Table 3) are 
laid up in mortar joint beds of rela- 
tively low strength. Steel reinforce- 
ment only increases the tensile strength 
of the joint or of the rib, the compres- 
sive strength remaining almost the 
same. This condition can be overcome 
by redesign of the structural unit to 
permit prefabrication, using a rein- 
forced concrete of exceedingly high 
strengths. (Figs. 10, 11.) 
° 


But tne employment of any such 
material as binder—whether mortar 
alone or in combination with steel re- 
inforcing—has another aspect: by its 
use, light transmission is greatly re- 
duced. This might often prove a seri- 
ous disadvantage where maximum 
transmission of light is desired. Tests 
have shown that in a panel using or- 
dinary mortar joints of 1⁄4 in. for bind- 
ing glass units of 734 x 434 x 176 in., 
about 596 of light transmission is lost ; 
and where 2 in. reinforced concrete 
joints are used, 22% light transmission 
is lost. 

By the entire elimination of ce- 
ment or concrete joints, and by an- 
choring adjacent glass units together 
with specially designed elements of 
steel (or other suitable material), the 
loss of light could be reduced to only 
215965. Such comparatively thin join- 
ing elements would be inserted be- 
tween adjoining glass units—specially 
designed to receive them—and anchor 
the latter in a permanent and effective 
manner. Such elements (Figs. 13, 14) 
would take up and distribute the forces 
arising in the complete glass structure. 
In this way the direct combination of 
two very efficient structural materials 
—glass and steel—is simply and eco- 
nomically achieved. Very strong and 
stable construction would result. 

Another possibility is the direct re- 
inforcement of glass with steel as 
achieved in wire-glass (Fig. 15). But 
the effect is quite different and not so 
efficient structurally ; indeed, the bend- 
ing strength of wire-glass is lower 
than that of plain glass. 


TABLE 4 

Bending strength 
Window-glass .......... 9,100 lbs. per sq. in. 
Plate glass ...-. не 8,400 " Р 
Pressed: glass 4... 8000." 
Wira-glass: сео: за». 6,200 " 


*For detailed discussion of physical properties of 
glass, see "Glass," by K. Lonberg-Holm, pp. 327- 
356, October 1930, ARCH. RECORD. 
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Fig. 16. Although exploiting the high strengths of glass and transmitting a 
maximum of daylight, domes built of glass prisms have definite limitations where 
insulation against heat, sound, and precise control of light are concerned. 


Information on the characteristics of 
glass with regard to transmission of 
light, heat, and sound is too generally 
available to warrant more than a sum- 
mary of those factors which bear on 
the use of glass as a structural ma- 
terial.* 


4, Glass can meet any specified re- 
quirements in the control of light. 
The intensity of the light transmit- 
ted by structural glass units varies 
with the thickness of the unit (simple 
or double-hollow), with quality and 
color of the glass, and with the face 
pattern selected. The average per- 
centage of incident light transmitted 
by the completed glass wall or glass 
slab naturally depends upon the total 
light transmitting area. 

Light requirements naturally vary 
from building to building ; consequent- 
ly, a wide variety of individual glass 


*Most comprehensive book on subject is “Glass” 
by McGrath and Frost, Architectural Press, 
London. See also Polivka: “Beton Translucide’’, 
Les Etudes des Composes Siliceux, Brussells. 
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units, as well as various means of in- 
corporating them into the structural 
assembly, is inevitable. However, 
European practice has indicated that 
control of the chief factors in illumina- 
tion—diffusion, refraction, and reflec- 
tion—is most often efficiently achieved 
by the use of double walled units with 
an intermediate membrane of glass silk 
(Fig. 11). Flexibility is assured since, 
by different thicknesses and densities 
in the glass silk, intensity and distribu- 
tion of light can be accurately con- 
trolled. The silk membrane reduces 
light intensity from 25 to 50%; but 
improved distribution usually makes 
up for the loss. 


5. Variation as to composition and 
form of glass units will yield wide 
range of atmospheric control. Inch 
for inch, glass is practically as good 
an insulator against heat as ordinary 
brickwork.** The hitch lies in the 
fact that glass is seldom more than 
L5 in. thick while brickwork is seldom 
less than 8 in. Here again a double 


walled unit with an interlayer of glass 
silk is highly efficient—thermal re- 
sistance increasing with the dead air 
space between walls. Such glass units 
also greatly reduce "sweating" or con- 
densation on inside surfaces, though 
its complete elimination necessarily 
depends on the relative humidity of the 
inside air. 


TABLE 5 

B.Th.U.* 
Glear glass: [712 ities. ..... ere ПА 
Clear glass I/4 diis) Rs WO 
Cisr OIDE 3/8 10. sias жашам» OF 
Double clear glass 1/12 in. with 6 in. 

LINE ве РТТАР: 
Glass panel of hollow bricks.......... 0.56 
Double clear glass 1/12 in. with air 

space. of | 5/8. 1n... eco nn 0.54 
"Thermolux"-glass with 1/8 in. inter- 

layer of glass threads............. 0.74 
Double window one sheet clear glass, 

one plate TX-glass................ 0.45 
Double TX-alass with air space of 6 in. 0.38 


F 


6. Variation as to form and profile 
will increase sound absorption of 
glass units as much as 10 times. 
Glass generally is a very poor ab- 
sorbent of sound due to its hardness 
and smooth finish. This factor varies 
considerably with the size, profile, and 
rigidity of the unit. Most of the sound 
striking a glass surface is reflected, 
while a small portion of the energy, 
entering the glass, vibrates it and sets 
up a new source of sound. Increasing 
the thickness of the glass does not help 
much—a sheet 24 in. absorbs 33 deci- 
bels while a sheet 10 times as thick 
only absorbs 7 decibels more. The most 
efficient glass unit from the standpoint 
of higher sound absorption is again a 
double walled unit with an air space 
up to 2 in. (Beyond that width, the 
value increases less rapidly and finally 
begins to decrease). An interlayer of 
glass silk increases its absorptive ef- 
ficiency about 5096 more. A detailed 
study of specific conditions with ap- 
propriate corrections of shape, profile, 
and size, will yield still further effi- 
ciencies. Such a design principle as 
the above enabled the writer to evolve 
a glass unit (Fig. 11) whose coef- 
ficient of sound absorption was in- 
creased from an average of 0.01-0.03 
per sq. ft. for various pitch of vibra- 
tions to 0.36, as compared with 0.06 
for rough finishes gypsum plaster, 0.50 
for heavy draped fabrics. 


**Thermal conductivity of clear glass ranges from 
4.8 to 7.4 B.T.U. per hr. per 1 in. thickness per 
degree temperature difference; that of brickwork 
from 4.8 to 5.7 B.T.U. 
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Spiral stair in New York City residence, Taylor and Low, decorators 
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L. Adams, Jr. 


Cowrtesy R. 
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ON THIS PAGE: | is a stair in a New York City 
residence designed by Mott B. Schmidt, architect. 
2 is the famous mahogany spiral stair in the cen- 
tury-old Halliday-Cary house at Auburn, Ala., 
which uses no central post and is entirely self- 
supporting. 3 is a residence at Grays Lake, Ill., 
Ralph Huszagh, architect. 


ON OPPOSITE PAGE: 4 is in a residence in Win- 
netka, Ill., Denison B. Hull, architect. 5 is in a 
Cleveland, Ohio, residence, John S. Kelly, archi- 
tect. 6 is in a residence at Red Bank, N. J., for 
which Howard and Frenaye were arcihtects. 7 is 
in a residence at Highland Park, Ill., William N. 
Alderman, architect. 
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8 is a concrete and aluminum stair in a 
residence at Wilmette, Ill., George Fred 
Keck, architect. 9 is in a residence at 
Glencoe, lll., Ralph Huszagh, architect. 
10 is in a Brookville, Long Island, resi- 
dence, Bradley Delehanty, architect; Arun- 
del Clark, Ltd., decorators. 
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. . . and broken run 


|| is a stair in a residence at Riverdale-on- 
Hudson, N. Y., Dwight James Baum, architect. 
12 is in a Princeton, N. J., residence, H. T. 
Lindeberg, architect. 
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STAIRWAYS...broken run 


Gottscho 


1З is in a residence at Sands Point, Long Island, 
Treanor and Fatio, architects; Paul McAlister, decora- 
tor. 14 is in a residence at Miami Beach., Fla., Robert 
Law Weed, architect. |5 is in a residence at Wil- 
mete, lll, Olsen and Urbain, architects; Gertrude 
Stanton, decorator. 
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... and straight run 


16 is in a Norfolk, Conn., residence, Taylor and 
Levi, architects. |7 is in a residence in Chevy 
Chase Park, Washington, D. C., Dan Kirkhoff, archi- 
tect. 18 is in a residence at White Plains, N. Y., 
De Young, Moscowitz and Rosenberg, architects. 


Lincoln 
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Carl F. Wai 


19 


Hedrich-Blessing 


19 is in a residence at Lakewood, 
Ohio, Copper and Conrad, architects. 
20 is in a Winnetka, Ill., residence, 
White and Weber, architects. 
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Current Trends of Building Costs 


Compiled by Clyde Shute, Manager, Statistical and Research Division, F. W. Dodge 


Corporation, from data collected by E. 


CURVES INDICATE trend of the com- 
bined material and labor costs in the 
field of residential frame construction. 
The base line, 100, represents the U. S. 
average for 1926-1929 for residential 
frame construction. 

Tabular information gives cost in- 
dex numbers for the nine common 
classes of construction. The base, 100, 
in each of the nine classes represents 
the U. S. average for 1926-1929 for 
each particular group. The tables show 
the index numbers for the month for 


H. Boeckh & Associates, Inc. 
both this year and last. 
Cost comparisons, as percentage 


differences for any particular class of 
construction, are possible between lo- 
calities or periods within the same city 
by a simple process of dividing the 
difference between the two index num- 
bers by one of them. For example: if 
index for city A is 110 and index 
for city B is 95 (both indexes for 
A and B must be for the same class 
of construction), then costs in A are 
approximately 16% higher than in 


110—95 
95 
be said that costs in B are approxi- 


mately 14% lower than in 


110—95 
A (-— = 0.136. 


110 
Similar cost comparisons, however, 
cannot be made between different 
classes of construction since the index 
numbers for each class of construction 
relate to a different U. S. average for 
1926-1929. 


Conversely it may 


CONSTRUCTION COST INDEX U.S. average, including materials and labor, for 1926 - 1929 equals 100. 
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Review of New Books 


ROMANTICISM AND THE GOTHIC 
REVIVAL. By Agnes Addison. Richard 
R. Smith, New York, N. Y., 1938. 152 
pages. Ó x 9 in. Price, $2.50. 

IN THIS brief but concise review the 
author traces the rise and decline of 
the Gothic Revival movement in 
architecture in France, England, Ger- 
many, and the United States. 

The author notes that this Roman- 
tic Movement was particularly wide- 
spread in England where country 
houses designed in the popular con- 
ception of the Gothic style rose on 
every hand, and "restoration" of 
Gothic churches became a national 
pastime. 

The book's pages are enlivened 
by quotations from contemporaneous 
publications by the large group of 
architects, writers, and painters who 
advocated the Romantic revival. 
Miss Addison says that these writings 
have been the basic source material 
not only for architectural studies dur- 
ing the Romantic period but also for 
present day research in that field. Al- 
though the book includes an excellent 
biblography, it will in itself serve as 
a valuable guide in selecting second- 
ary works on the Romantic period. 


NEW ORLEANS AND ITS ENVIRONS. 
By Italo William Ricciuti. William 
Helburn, Inc., New York, N. Y., 1938. 
With 135 plates of photographs and 
scale drawings. (Photos by Rudolf 
Hertzberg). 834 x 1234 in. Price, $10. 
A ѕновт general description concern- 
ing the history of New Orleans and 
its environs in architecture serves as 
a preview to this illustrated record on 
house facades and details from the 
beginnings of this settlement until the 
late 1800's. What architectural ma- 
terial has been covered in the review 
can readily serve as a reference work 
for architects and draftsmen. 

Only subjects of real architectural 
merit have been included, those of 
historical, romantic, or literary con- 
nections being omitted while concen- 
tration was almost entirely on struc- 
tures of non-public nature. 

In order to have easy reference to 
specific material which might be de- 
sired, photographs of building ex- 
teriors are separated from various de- 


talls such as ironwork, doors, fire- 
places, etc. The measured drawings 
are at the end of the book. Details 
are in chronological sequence as near- 
ly as is possible so that the develop- 
ment and evolution of architecture in 
New Orleans may be traced. Exterior 
views of buildings fall into three main 
groups— Ihe Vieux Carre, The Gar- 
den District, and the Plantations. 
The architectural arrangement is a 
very obvious development from page 
to page showing the evidence which 
established precedence of one building 
over another. 

The Louisiana Division of the His- 
toric American Building Survey aid- 
ed the author of the book by making 
available measured drawings taken 
from valuable material they had gath- 
ered, and presented through the 
courtesy of Mr. Richard Koch, direc- 
tor of the project. Mr. Nathaniel C. 
Curtis’ book, New Orleans, Its Old 
Houses, Shops, and Public Buildings 
lent valuable ideas, as well as Mr. 
Stanley C. Arthur's recent book on 
New Orleans dealing with the 
"French Quarter." 

The two opening pages contain a 
map of the districts discussed as well 
as street and building locations in the 
old city of New Orleans which may 
be used as a reference in determining 
the location of the various architec- 
tural subjects discussed and illustrat- 
ed in the book. 


PLANTATIONS OF THE CAROLINA 
LOW COUNTRY. By Samuel Gaillard 
Stoney; edited by Albert Simons and 
Samuel Lapham, Jr. Introduction by 
John Mead Howells. Carolina Art 
Association, Charleston, S. C., 1938. 
Text and photographs. 244 pages. 
10x 13 in. Price, $7. 

Fonrv-rivE. South Carolina planta- 
tions and ten parish churches are de- 
scribed and illustrated in this hand- 
some volume just published by the 
Carolina Art Association. There are 
148 pages of plates, including photo- 
graphs of exteriors, interior details, 
and gardens, together with plans and 
detail drawings. Historical and de- 
scriptive data on each building are 
given in the text. A very useful map 
showing the locations of all the plant- 
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ations with reference to the city of 
Charleston forms the flyleaf of the 
book. Format, typography, and press- 
work all contribute to a handsome 
presentation of exceedingly valuable 
architectural and historical material. 

The text consists of an introduction 
by John Mead Howells, an essay on 
The Country and the People, by 
Samuel Gaillard Stoney, and a brief 
statement on Architectural Trends 
introducing the descriptions of the 
individual buildings. Through these, 
the development of the plantation sys- 
tem and the cultural influences of the 
eighteenth century are related to the 
characteristic architecture of the 
plantation country. The development 
through the colonial and provincial 
periods into the republican era are 
traced, and this chronological order 
is followed in the arrangement of de- 
scriptions and illustrations. 

This book is the result of some 
eleven years of work on the part of 
the author, the editors, members of 
the Historical Society, and present 
plantation owners, aided and encour- 
aged by financial assistance given by 
Mr. and Mrs. William Emerson of 
Boston and later by the American 
Council of Learned Societies. The 
photographs are by Ben Judah Lub- 
schez and Frances Benjamin John- 
ston. 


HISTORY OF SPANISH ARCHITEC- 
TURE. By Bernard Bevan. Charles 
Scribner's Sons, New York City. 164 
illustrations, 70 plans and drawings, 
2 maps. 172 pages. 6% x 9'A in. 
Price, $7.50. 

As THE first general survey of Span- 
ish architecture since the 1840's, this 
book is noteworthy. But its value lies 
also in the excellent collection of pho- 
tographs of infrequently visited archi- 
tectural monuments, many of which, 
by reason of their remote locations, 
escaped unharmed the assaults of 
Medieval warfare. That such escape 
may no longer be possible adds mate- 
rially to the value and timeliness of 
the volume. Organized on the basis of 
chronological sequence of influences, 
Mr. Bevan's book is a comprehensive, 
readable record of the extraordinary 
diversity of Spain's architecture. 

(Continued on page 128) 
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Ip pee developed the 
Modutrol System primarily for application 
in air conditioning installations where the precision 
of electric control is essential In applications in 
space heating where precision is also the important 
factor, the Modutrol System functions with notable 
success. The Gradutrol System, a worthy companion 
to Modutrol, is Minneapolis-Honeywell's contribution 


to Pneumatic Control. 


Covering the broad field of control in large build- 
ings of all types, it brings to space heating such out- 
standing developments as Gradutrol Metaphram 
construction, which prolongs indefinitely the life of 


DEPENDABLE CONTROLS 
COST LESS THAN SERVICE 


MODUTROL SYSTEM 


pneumatic motors, and the new Gradutrol principle 


for infinite positioning in valves and dampers. 


Simplified, basic Gradutrol units for tailor-made 
application plus nationwide service are two out- 
standing reasons, among many, for Minneapolis- 
Honeywell's reputation as the foremost manufac- 
turer of heating control. If your problem is air con- 
ditioning, specify “Modutrol.” If your problem is 
space heating or ventilating, specify “Gradutrol.” 
Remember, in their respective fields, Modutrol and 
Gradutrol cost no more than control systems lacking 
their important advantages. Minneapolis-Honey well 
Regulator Co., 2804 4th Ave. S., Minneapolis, Minn. 


MINNEAPOLIS -HONEYWELL 
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Many of the illustrations in this study were 
obtained through the courtesy of the editors 
of “90,000 Children in School", a report of 
the Buffalo, N. Y., Board of Education; 
“All the Children", a report of the New 
York City Board of Education, and similar 
reports from the Boards of Education of the 
following cities: Springfield, Mo.; San Fran- 
cisco, Cal; Los Angeles, Cal; New Or- 
leans, La.; Detroit, Mich. 
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ELEMENTARY PUBLIC SCHOOL DESIGN 


CURRENT TRENDS OF EDUCATIONAL PROGRAMS-Lby N. L. Engelhardt, 
Jr., Research Assistant, Department of Educational Research, Teachers' 


College, Columbia University 


PuBLIC EDUCATION in the United 
States is broadening its scope of activi- 
ties. The demand for greater educa- 
tional opportunities for the young and 
old as well as the changing emphasis 
in the teaching of youth is creating 
problems in administration, curricu- 
lum, and building design which are 
without precedent. Fundamental 
changes in home life and the recogni- 
tion of the desirability of early child- 
hood education have stimulated de- 
mands for nursery schools. The need 
for retraining to free adults from 
obsolete occupations, the cultural and 
social needs of adults, and the im- 
portance of understanding civic re- 
sponsibilities have brought about the 
growth of adult educational programs 
under many agencies of the states and 
federal government. 

Within both elementary and high 
schools the formal education program 
is changing rapidly from the rigid and 
standardized academic curriculum of 
earlier decades to one that is rich, 
varied, and dynamic to meet the needs 
of our newer and more complex society. 
These changes in the scope of educa- 
tion and the content of the curriculum 
will, in all probability, continue to 
grow, although the impact of new ideas 
and new conceptions of the role of the 
school in our society may lend still dif- 
ferent weight to the several activities 
within the broad area of education. 


The housing of these new activities 
becomes a complex problem. The 
changes in education are taking place 
so rapidly that many of our buildings 
constructed only a few years ago are 
obsolete today. The program for which 
a building is designed tomorrow may 
not even remotely resemble the activi- 
ties that will be housed in the build- 
ing twenty, or even ten years hence. 
Therefore, a major objective in school 
plant planning stated by many educa- 
tors is flexibility of structure. They 
say provision should be made for the 


shifting of interior partitions, chang- 
ing sizes and shapes of rooms, expand- 
ing the building, or reducing its size 
as poulation decreases. No longer can 
spaces be thought of in terms of units 
of a desk and chair. They must be 
conceived in terms of activities. 

Consideration may well be given to 
the possibility of constructing build- 
ings inexpensively to facilitate aban- 
donment of educationally obsolete 
structures without loss of capital out- 
lay. Monumental school buildings 
have no place in modern education pro- 
grams, nor are they practical economi- 
cally in this age of decreasing elemen- 
tary school population. The extension 
of school building needs and the de- 
mands for a maximum of flexibility in 
design have led in some instances to 
the construction of small, one-story 
units as opposed to the large three- or 
four-story structure. 


Factors influencing curriculum 

Several factors may be indicated 
that are at present vitally condition- 
ing the school curriculum. The influ- 
ence of the school of thought that is 
so succinctly expressed by John Dew- 
ey's phrase "learning is doing" cannot 
be underestimated. There is a wealth 
of significant implications in those few 
words. Extensive research in the field 
of child psychology has indicated the 
tremendous influence of a favorable en- 
vironment on the young child. Fur- 
thermore, indications are that the 
greater part of a child's personality is 
relatively fixed by the age of six. 

Such conclusions from scientific re- 
search, not available in previous de- 
cades, place new responsibilities on the 
school and society. The development of 
nursery schools and the bridging of the 
gap between schools and community 
life become of increasing significance 
and importance. Education is no longer 
merely thought of by educators as 
preparation for adult life. It is actual- 


ly the participation in community life 
at varying stages of maturity. Babies, 
children, youths, adults, and parents 
turn to the schools for aid and guid- 
ance throughout life. They come to 
school together to learn to live together 
in a complex civilization. The school 
is the common meeting place rather 
than a place for segregation. 

The implications for building design 
are far-reaching. Instead of designing 
for one age or type of individual, the 
designer must create in terms of all 
ages and must make provisions for 
children and their parents within one 
educational center. 

Contemporary trends in curriculum 
emphasize the physical, mental, and 
emotional development of the child. 
This emphasis has required a shift 
from the recitation type of program to 
an activity curriculum. The shift has 
already been made in many schools 
throughout the country and will un- 
doubtedly be universally accepted with- 
in a very few years. Activities are 
being organized about broad studv 
units such as food, shelter, clothing, 
transportation, and man's relationship 
to his environment. Subjects such as 
English, arithmetic, spelling, geog- 
raphy, and the like are integrated with 
these broad units in such a manner 
that the application of subject matter 
is at once apparent to the child. 

This new program requires spaces 
for art, drama, music, dance, and 
literature. Provision must be made for 
exploratory work in the fields of in- 
dustrial and home arts. Recreation 
and health programs require larger 
play spaces, clinics, and health rooms. 
Club activities—previously treated as 
extra-curricular—such as school news- 
papers, science clubs, and the like, 
function today as an integral part of 
the curriculum and require housing 
within the school plant. 

These changes have already been 
made in many communities. Still more 
cities are in the process of accepting 
them. In designing new buildings the 
expectation should be that the changes 
will come about long before the build- 
ing has become too old for service. 
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А suggested future type of elementary school compound, developed by Columbia 
University. Within the primary unit are contained both nursery and kindergarten- 
primary areas. Gymnasium, boy and girl scouts' buildings, and open-air theater 
suggest possible coordination of the compound with various community interests. 


Obsolescence may be prevented to a 
large extent by so doing. 


Organization of the elementary school 

A decade ago the elementary school 
was organized by grades 1 to 6 with 
a kindergarten. Promotion from one 
grade to another was based on the 
achievement of certain skills commonly 
associated with each grade. In recent 
years, however, the whole question of 
marking, promotion, and differentiation 
by grades has undergone searching 
analysis by the educational profession. 
The result of this study has been to 
recommend differentiation in the ele- 
mentary school on the basis of age 
rather than upon achievement of skills 
commonly required. This means that 
in all probability children will move 
through the elementary school with 
others of their own age and will not 
be held back merely because they have 
not yet attained the skills of their fel- 
low pupils. 

This condition has led to the recon- 
ception of the elementary school in 
terms of age groups. These groups 
are today thought of as first, the 
nursery school for children 2 to 5 
years of age, second, the kindergarten- 
primary unit for children 6 to 8 years 
of age, and third, the upper elementary 
unit for children 9 to 12 or 13 years of 
age. Up to the present time it has 
been recommended that these units be 
housed in one building or group of 
buildings with central administration. 
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Nursery schools 

Nursery schools are finding their 
way into the public school system on 
the basis of the effects of a favorable 
environment upon children. Children 
who have had nursery school training 
were found, upon entering kindergar- 
ten, to have improved motor control, 
accelerated mental growth, indepen- 
dence of personality, and improved 
health when compared with children 
who did not have such previous educa- 
tion. Nursery schools are of consider- 
able. value to the working mother as 
well as to those mothers whose modern 
Ше demands time for activities out- 
side the home. These schools give to 
children living in slum areas some re- 
spite from the misery which generally 
surrounds them at home. Finally, nurs- 
ery schools are being used as training 
ground for parents in the care and edu- 
cation of their children. 

The program of the nursery school 
is largely that of supervised play. Chil- 
dren learn to play together, control 
their bodies, dress themselves, and ex- 
tend their contacts far beyond the point 
which home life alone permits. The 
length of the program varies. Slightly 
more than one fourth of the nursery 
schools have half day programs three 
hours in length. The remainder range 
from three to twelve hours in length 
with the average at approximately five 
to eight hours. The tendency in the 
public nursery schools is toward the 
maintenance of a longer school day. 


The kindergarten-primary unit 

The tendency is toward no notice- 
able break between kindergarten and 
primary grades. Kindergarten-pri- 
mary building units have been estab- 
lished in many elementary schools with 
three large play-work rooms closely as- 
sociated. The program for children 
aged 6 to 8 consists largely of play, con- 
struction, music, and the like. The for- 
mal classroom with rows of desks and 
chairs has completely disappeared in 
the buildings of late design. 


The upper elementary unit 

Children from 9 to 12 years of 
age take on more searching inquiries 
and broader investigations of human 
knowledge. The curriculum becomes 
wide and flexible during these years 
permitting children to reach out and 
participate in many phases of activity. 
Music and art must be provided for in 
every room. Opportunities for using 
hands in woodwork, dramatics, home 
arts, clay modeling, and the like are im- 
portant. There is also a breaking away 
from the home room to more general 
activities such as gymnasiums, assem- 
bly rooms, club and newspaper rooms. 
Out-of-door spaces must be larger and 
provision made for group activities. 

'Thus, the elementary school divides 
rather simply into three major sections. 
'The nursery unit and the kindergarten- 
primary unit, are to a large extent in- 
dependent of the general facilities re- 
quired in the upper elementary unit. 
Each of the first two units is largely 
self contained with its own play work 
room and out-of-doors space. The lat- 
ter unit is provided with more exten- 
sive facilities which can be used in 
common by all upper age groups. 
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The well-equipped Nursery School for pre-elementary training of children 2 to 5 years 
old is currently regarded by educators as an increasingly necessary unit of the modern 
elementary school. Fifteen is considered an optimum size for class groups; and it is 
desirable that Nursery Schools be self-contained units located to serve a neighborhood 
from three-eighths to one-half a mile in radius. 
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ADMINISTRATION 
MEDICAL] PUBLIC 


ENTRANCE ZZ 


TOILETING 


' 
~} SEGREGATED 
/ AREAS 


INDOOR PLAY 


GENERAL OPEN 
[4 FLOOR AREA 


| D 
KITCHEN COATS 


SURFACED 


` 
N \ WHEEL TOY 
% F x. TRACK—- 


Relationship and  approxi- 
mate orientation of nursery 
school spaces 


RECOMMENDATIONS of various educa- 
tors and designers are not always iden- 
tical. Data in diagrams and tables rep- 
resent averages; noteworthy variations 
are discussed in the text. 

Economical minimum class size was 
stated to be 10 pupils; desirable aver- 
age enrollment, 20 pupils, from among 
whom a regular actual attendance of 
15 can be expected. 


Toilet rooms and lavatories 

Much work in the nursery school is 
designed to enable the child to take 
care of himself. It is therefore essen- 
tial that toilet facilities be provided for 
each nursery playroom and immediate- 
ly adjacent to it. This space should be 
provided with sunlight and should be 
mechanically ventilated. When more 
than ten children are to be housed in 
the nursery unit, two toilets are needed, 
perhaps separated by a low partition 
but accessible through a common entry 
off the playroom. Juvenile seats are 
required. One washbasin should be 
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TIME-SAVER STANDARDS 


NURSERY SCHOOL SPACE REQUIREMENTS 


AREA per CHILD (sq. ft.) 


Min. Avg. 


40 
Outdoor—surfaced 
—grass, shrubs, еіс... 


TOTAL AREA (sq. ft. 


unless otherwise noted) 


Avg. 


Max. Min. 


52 


Sleeping 


Rest Space 


Cloakroom 
Clothing only 
Clothing plus play space..... 


Storage 
Play equipment closet 
Playroom, cupboards 


97 

300 cu.ft. 
48 
18 


19 per carriage 


80 


Staff 
Superintendent 
Common 


*Minimum if used as combined medical-teacher-parent space 


Information contained in this and subsequent 
Time-Saver Standards was developed from data 
compiled by N. L. Engelhardt, Jr., and assistants, 
based upon recommendations of educators and de- 
signers in all portions of the country. Additional 
recommendations from the following have been 
included: Dr. L. T. Hopkins (Professor of Edu- 
cation, Teachers College, Columbia University), 


provided for every 4 children. These 
are likewise juvenile size, and are pro- 
vided with thermostatically controlled 
hot water to prevent scalding. A mix- 
ing valve and single faucet with auto- 
matic slowly closing valve is desirable. 
Each child needs an individual rack for 
his towel, soap, and toothbrush. 

In slum areas showers and tubs are 
required for older children and sink 
baths for two-year-olds. А dressing 
room is necessary in such instances. 


Cloakroom 

Again this is a space of great educa- 
tional importance. It may be an alcove 
off the main playroom or a separate 
room. In either case it should be nat- 
urally lighted and sufficiently large to 
permit all the children to dress at the 
same time. An alcove is probably most 
economical of space since it permits 
children to overflow into the playroom, 
thus avoiding congestion. A room of 
200 sq. ft. is adequate for approximate- 
ly 15 children. An alcove can be some- 


Dr. Arnoid Gesell (Director, Clinic of Child De- 
velopment, Yale University), Grace Langdon (Spe- 
cialist, Family Life Education, Works Progress 
Administration), Bertha M. Luckey (Chief Ex- 
aminer, Psychological Clinic, Cleveland Public 
Schools), Burton P. Fowler (Tower Hill School), 
Mrs. MacGuffey (Columbia University Nursery 
School). 


what less in area, size depending on 
freedom of movement to the playroom. 

Individual open lockers, each with a 
low shelf for rubbers and a hook for 
hat and coat; and benches, 8 to 10 in. 
high, are desirable. Benches may be 
in the coat alcove or adjacent to it. 

Alcoves or space within playrooms, 
relatively long and narrow, are gen- 
erally preferred. Complete physical 
separation from  playrooms is not 
usually deisrable. 


Sleeping space 

Sleeping space is necessary only in 
nursery schools which carry their pro- 
grams into the afternoon. This space 
should be separated from the playroom 
to allow for individual differences in 
sleep requirements. In mild climates 
sleeping porches are satisfactory ; how- 
ever, for most situations, heated rooms 
are necessary. An area of 300 sq. ft. 
is ample for 15 children. Where there 
is more than one playroom group, a 
common sleeping room is practical. 
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Opinion is divided between desirability 
of natural ventilation through open 
windows or a completely interior room 
with mechanical air conditioning and 
complete soundproofing. Probably the 
final decision depends upon economy. 

Storage space for sheets and blankets 
is required; linen closets or closed 
shelves built in walls are equally suit- 
able. Each child uses two sheets and 
one blanket. Toilet and lavatory should 
be readily accessible from the sleeping 
space. 

Space requirements vary with cot 
arrangements, of which опе type con- 
sists of placing cots in groups of 2, 3, 
or 4 so that congenial children may be 
together. Aisles between cots are from 
1 ft. 6 in. to 2 ft. 6 in. wide; circula- 
tion aisles around groups of cots re- 
quire 3 to 4 ft. In some cases one 
or two cots may be placed behind 
screens, in alcoves, or behind dwarf 
partitions. These are for restless chil- 
dren, or those who require most sleep. 


Rest space 

Ideally, perhaps, no "isolation" space 
is needed, since nursery school objec- 
tives are social, intended to teach chil- 
dren not only independence but also 
how to conduct themselves in groups. 
However, segregated cot space noted 
under "Sleeping" is then necessary. 
So is a resting or retiring area to 
which children can go of their own 
volition when tired of group play. This 
may be a balcony from 3 to 6 ft. high 
(see *Playrooms", page 95), an alcove, 
or a separate room. Exposure and in- 
terior treatment should be attractive 
and stimulating. 

Supervision, either from playroom 
or from administrative areas, is neces- 
sary. Medical isolation space may be 
needed in some cases. 


Storage for baby carriages 

Mothers ordinarily bring 2 and 3 
year olds to school in baby carriages. 
It is therefore essential to provide a 
shelter where carriages may be left 
during the day. In mild climates mere 
protection from the elements is all that 
is required. However, in colder cli- 
mates, carriages should be left in a 
warm storage room adjacent to the 
entrance. 


Medical space 

Many schools recognize the desir- 
ability of careful daily medical atten- 
tion of young children. In such con- 
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Toilets, lava- 


TIME-SAVER STANDARDS 


EQUIPMENT 


SPACE and QUANTITY 
TYPE Minimum 


| "n 
Desirabie | Maximum 


Average 


tories 
Waterclosets| 9 


3 
1 
Tubs (bath- 1 (slum 
sink) areas) 
Showers.... 
areas) 
1(small- 
est chil- 
dren 
only) 


Platforms or 


tables casters) 


Racks for 
toothbrush, 
comb, towel, 
90 20 


Storage.....| For towels, soap, first aid, etc. 
| 


QUANTITY 
Minimum | 
Desirable 


SPACE and 
TYPE 


Average | Maximum 


9 9 9 
Books, Toys | Obtainedfromindoorplayspace 


Storage, 
teachers 
Shelves, 


For mats, dusters, overalls, bibs, 
cupboards 


napkins, dishes, silverware, 
brooms, mops; possibly 1 cup- 
board with sloping top for re- 
cording notes 

May be substituted for cup- 
boards, etc.; 48 sq. ft. area 


Cloakroom 
90 90 
Platforms or | 1 9 9 lin. ft. 
benches per pupil 
Drying Ventilated racks or cupboards 
space for wet clothes 
l 


Medical... ... 


1 cot; 1 medicine chest; 1 desk; 
1 file; seats for parent and 
child; 1 weighing machine*; 
1 sink* 


Sleeping 


90 20 


Lockers, 
bedside... 

Lockers or 
storage 
cupboard 


1 per cot if children undress 
For sheets (9 per cot); blankets 
(1 per cot); for 20 cots if 
needed 


*|n bathroom if it adjoins medical room 


ditions provision should be made for a 
room near the entrance to which each 
child and parent report each morning. 
Equipment for this room consists of 
scales, medicine cabinet, and cot, and 
seats for children and adults. Since the 
space serves as a meeting place for 
parents and teachers, it should be 
somewhat informal in treatment. 


Kitchen 

For nursery schools extending be- 
yond the noon hour a kitchen should 
be provided. A room of 100 sq. ft. 
equipped with mechanical refrigerator 
and stove is desirable. A serving wag- 
on is required to move the food into 
the playroom. Provision for storing 
china and linens is needed. The kitchen 
should be easily accessible for food de- 
livery. Simple fresh food generally 
will be delivered daily so that large 
storage spaces are not essential, but 
ample shelving should be provided. 
Garbage may be handled electrically or 
by means of a tightly covered and 
locked metal container removed from 
the children's play areas. 


Administration space 
Nursery school offices, other than 
the one listed under "Medical Space," 


Kitchen Storage: groceries, china, cut- 
lery, cleaning materials, uten- 


sils, refrigerator; sink, range 


1 coat room; 1 lavatory; 1 large 
desk; 2 plain chairs; 1 revolving 
chair; 1 filing cabinet 


Administration 


Observation. .| One-way ports; 3 or 4 adults’ 


chairs or bench 


may well be a part of the office suite of 
the elementary school. Likewise teach- 
ers’ rest and work rooms may be com- 
bined with those called for in other 
school units. 
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Floor plan: I. Play room, children four to six. 
2. Play room, children three to five. 3. Play room, 
children two to three. 4. Play room, children five 
to seven. 5. Play room, children five to seven. 
6. Bath. 7. Corridors and sleeping verandas. 
8. Coat alcove. 9. Drying cupboard. 10. Hat 
space. 11. Laundry. 12. Boilers. 13. Kitchen. 
14. Medical. 15. Head mistress. 16. Asphalt play 
space for six to seven year old children. 17. Tools 
and work benches. 18. Paved outdoor areas. 
19. Stage and craft room. 20. Hall. 21. Paved 
play space for children two to five, with "Jungle 
Gym". 


о 10 


20 30 40 50 


A nursery infant school designed by H. Myles Wright and 
R. Gardner Medwin, English architects, authors of the "Design 
of Nursery and Elementary Schools". This plan, designed pri- 
marily for use in Great Britain, is in many respects satisfactory 
for American purposes, but is intended to illustrate British 
recommendations as follows: 


N Ј GROTTO» 
ә; a 


Surroundings spacious, yet sufficiently intimate; 


l. 
2. Building plan in units adapted to simple frame and 
panel fabrication (4 ft. modules are used]; 
3. Easily supervised entrance; 
4. Nursery play rooms, coat lobbies, and lavatories 
planned as self-contained units; 
5. Rooms for more advanced children are segregated; 
6. General hall used for: assembly, circulation between 
age groups, open air community play in wet weather, 
Drawings courtesy "Design of Nursery and Elementary Schools”, by elementary dramatics, dining space for four to seven 
H. Myles Wright and R. Gardner Medwin; The Architectural Press, London year olds, welfare meetings for parents; 
7. Corridors convertible into sleeping verandas; 
8. Play rooms open to outdoor areas; 
9. Circulation minimized; 
10. Kitchen centrally placed; 
Il. Main window walls face southeast; 
12. The observation gallery in this case was designed as 
a second floor area with windows overlooking the hall 
and outdoor play spaces. 
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At top, interior of playroom at Harriet Johnson Nursery 
School, New York: The ceiling-hung balcony affords a retir- 
ing place for children who prefer occasional solitary play. 
The steps are counterbalanced and may be lifted to provide 
additional floor space, or to prevent use of the balcony when 
the teacher desires. At left, interior of Columbia University 
Nursery School: The building is an adapted greenhouse which 
not only provides sufficient headroom, but permits the interior 
to be flooded with sunlight. Most of the equipment is in this 
case portable. At the extreme left may be seen the sandbox 


which is approximately 4 ft. wide and extends the full length 
of one side of the room. 


MacDowell 
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POSSIBLE 1 


STEPS OR RAMP 


PLAY PLATFORMS 


SLIDE т 


LOW. I'-O" to '-6" 
нај MEDIUM 2'-0" to 3-07 
HIGH 3-0" to 4-0" € iil НИЦИ) 
ЕАСН SUPPLIED WITH STAIR | | 
AND RAMP OR LADDER 
' 
SLIDE—— 


WINDOWS PREFERABLY ON 3 SIDES 
10'- 0" to 12'- O" ELEVATION 


SUGGESTED BALCONY 


STEPS FOR 


6'- O" to 8'- o" 


WORK ALCOVE 
SCALE: "= |. o" 
EXCEPT AS NOTED 


14" to 16" FOR 
CHILDRENS' 


FIN. 


12" to14" 


TIME-SAVER STANDARDS 


ACTIVITY EQUIPMENT 
QUANTITY 


Minimum 


Desirable . Maximum 


Average 


9, one low 
one med'm 


1, medium height 


Platforms 3, one low 
one med'm 


one large 


Floor blocks....| 50, varied sizes |100 100 
Hollow blocks 


Sandbox 1 1 4 


Slides 1 1 or more Some os ауег- 
built-in ог | age 


movable 


Blackboards. .. . |. _ д 


Swings 1 20r 3 


Pool (water). . . 1 1 


CHILDREN 2 to 5 YRS. 


Chairs 25 varyingsizes| 95 plus stools, 
1 teacher's | work benches, 


teacher's 


Tables 9 children's | Same as aver- 
(5 large, 4 | age 
small) 


1 teacher's 


7 (4 large, 3 small 
for children) 


Easels 9 9 3 


Musical instru- | Swing bells; tom-toms; xylophones; piano; material 
ments for children to make own musical toys; musical forks; 
dulcitone 


Work shop ДЕЛ 7 | 1 


USUAL TYPE 


Miscellaneous. .| Dolls and housekeeping equipment; puzzles; books; 
posterboard; string; paper — plain, corrugated and 
colored; cartons; milk bottle caps. 


SEAT 
Ej-RUBBERS 7 AU 
ОГ ETC. 14" FOR BLOCKS m 
TOYS ETC. TET 
5 T SUGGESTED (Toy shelves 
CLOTHING SHELVES & BIN ARRO ббЕЗТЕ SERM. lato cfi 
STORAGE scare /4":I- o" SAND BOXES 


This is the center of children's ac- 
tivities during the day. In it they play 
and eat. Supervision is of great im- 
portance; for safety, playrooms should 
not be irregular in shape and play- 
grounds should be so placed that ac- 
tivities both indoors and out can be 
seen by one teacher. A maximum of 
glass area with south exposure is de- 
sirable. Tri-lateral lighting, with the 
long side of the room opening immedi- 
ately on the playground to the south, 
is an acceptable standard. Greenhouse 
design has also been used for nursery 
units, 

Interior furnishings of the playroom 
should be developed around the activi- 
ties of the children. Juvenile tables 
and chairs should be provided for each 
child. Workbenches and clay model- 
ing table are desirable; so is space for 
a piano and phonograph. A large sup- 
ply space immediately adjacent to the 
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playroom is necessary for the teacher. 
A teacher’s table and chair should be 
provided. 

Floor construction of the playrooms 
is particularly important as most ac- 
tivities are carried on there. It should 
be dry, damp-proof, and warm at all 
times. One satisfactory type is laid on 
sleepers imbedded in concrete with 
proper waterproofing, over an excavat- 
ed section or basement. Finish, of a 
resilient and non-abrasive nature, may 
be of such materials as cork, linoleum, 
or asphalt tile. Wainscoting should be 
easily cleanable up to a height of about 
4 ft.; finish is preferably similar to 
that of floors. Above this, plaster may 
be used. Acoustic treatment of ceilings 
is desirable in view of the noisy activi- 
ties carried on in the room. Color 
treatment may be cheerful and varied. 
Walls above wainscots offer space for 
murals depicting scenes and characters 


15 lin. ft. 


324 cu. ft. 
©з. line He 


500 cu. ft. 
40 lin. ft. 


from nursery rhymes. A drinking 
fountain and wash sink of juvenile 
height are essential in the playroom 
proper. To avoid accidents these 
should be recessed in walls. 

Minimum area recommendations 
vary from 20 to 60 sq. ft. per child. 
Height recommendations range from 
9 or 11 to 18 ft. The latter figure is 
preferred if a jungle gym or other 
large, tall apparatus is used indoors. 
Of the total floor area, approximately 
one-third is occupied by semi-perma- 
nent apparatus; one-twelfth to one- 
tenth is needed for children's block 
set-ups, etc., which may remain in posi- 
tion for several days at a time. For 
this purpose and for small group activ- 
ities, portions of the general floor area 
may be somewhat segregated, either by 
use of alcoves, or by organization of 
natural circulation routes, sunlight 
areas, cupboards, apparatus, etc. 
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Courtesy N ew 


Courtesy New York City Bd. of Educ. 


Courtesy Los Angeles B d. of Educ. 
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RABBITS 
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S SEAT I2" to 14 2: 


TIME-SAVER STANDARDS 


ACTIVITY EQUIPMENT 


TYPE a 


Minimum Desiraole 
"Jungle Gym" | 1 


UANTITY 
| Average Maximum 


4 


"Tower Gym" 


1 large 
1 small 


Swings 


Boxes (play) - 


Boards 9 boards (modeling) 
9 large (climbing) 
10 small (building) 


3 boaras (modeling) 
3 large 
19 small 


Ladders, bars, 
vert. and horiz.| 1 


9 several 


50 (varied sizes) 


100 100 


1 


1 or more, 1 large 


9 tricycles 

2 wagons 

1 wheelbarrow 
9 trucks 


9 tricycles 

3 wagons 

9 wheelbarrows 
4 trucks 


4! 

CHILDREN 

SLIDE BOARDS 

INGROOVES 41" ~ 

AND BUILD 

OWN WALLS 

ETC. T Im 
POST DETAIL 


SCALE: 115" I'- o" 
SCALE "2": | 0" 
PLAY HOUSE 
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Shovels....... 


4 
19 
3 
6 


Gardens 


1 or more; veg. plots 


Wheeltoy track 
Tool shed 
Pet space 


PLAN Climbing rope 
PET SPACE (зоо ѕо.ғт) GORO cereos 


Storage box 


Each playroom group should have 
immediate access to a segregated out- 
door play area, of which the larger 
part should be surfaced with non-abra- 
sive, quick-drying material. Shade 
trees and lawn areas are desirable in 
corners or at one side. Equipment in- 
cludes a sand bed, play house, jungle- 
gym, swings, ladders, and slides. The 
playhouse need only be a roof sup- 
ported by four posts which have been 
grooved to permit children to fill in the 
walls with their own building blocks. 
^ large storage box is needed for hous- 
ing play tools, blocks, toys, etc. This 
box is preferably waterproof and placed 
in a readily accessible location. 

If the nursery school operates dur- 
ing summer months, a wading pool is 
very desirable. An overhead shower 
and garden hose will prove a source of 
much enjoyment. 

The play area should be completely 


1 or more 


— XM A eui ЧЕЧЕ s 


surrounded by a high fence with the 
only entrance and exit through the 
playroom, so that children cannot stray 
out of their own area. The entire 
area should be within sight of a teacher 
standing at any point. 

Minimum area recommendations 
range from three to four times indoor 
play area, with a lower limit of 4,000 
sq. ft. Surfaced portions are uni- 
versally desirable, but recommenda- 
tions as to extent range from an area 
at least equal to indoor play area, to 
the entire outdoor space excepting that 
required for trees, shrubs and gardens. 
A hard-surfaced track for toys is essen- 
tial. It may become advisable to com- 
bine general surfaced areas and tracks. 
Such a play area might consist of a 
single strip not less than 6 ft. wide, 
around the playground’s perimeter. 
“Grottos”, or secluded, somewhat mys- 
terious, spaces, are often desirable. 
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йене e. | HOLIDAY НОМЕ FOR CHILDREN 


Forest Hill, Victoria, Australia 


MARCUS W. MARTIN, A.R.I.B.A., F.R.A.l.A., Architect 


Below, sun trap 


| FTT | ГЇЇ NIGHT = 
mummm MERNNECT = 
| | | "= RSERY 
P [+I NURSERY 
L1 15 
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1 LOCKERS 

2 МАТЕЯ CLOSET 
3 BATH 

4. WASH TROUGH 
5. SHOWER 
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The school was established by 
the Free Kindergarten Union 
of Victoria for children from 
industrial areas in Melbourne; 
and was designed for 20 chil- 
dren, 3 staff members, and 2 3. 
domestics. Photographs on this 
page are: 

(1) Day nursery, which is also 
used as dining space. Walls are 
grayish-pink, curtains multi-col- 
ored, furniture stained cherry, 
and wainscoting variegated 
cherry-colored rubber. 

(2) Night nursery is divided 
by low cupboards which mini- 
mize the apparent room size. 
Walls are primrose color, floors 
honey color, curtains multi-col- 
ored. Isolation space (see plans) 
is for medical purposes and is 
under observation of a staff 
member who sleeps in the night 
nursery. 

(3| Bathroom containing 
baths set on pedestals for staff's 
convenience. А dressing cu- 
bicle is provided for each child. 
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illustrating the necessity for protecting 
children from exposed radiators or 
other heat sources; Nursery School, 


Department of Home 
Cornell University 


Economics, 


are used to dim 
natural light; artificial lighting fix- 
tures are semi-direct; sleeping room, 
Cornell Nursery School 


Venetian blinds 
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Heating and ventilation 

Most children's nursery school ac- 
tivities are carried out on floors. Ac- 
tivity is also constant. These factors 
lead to three conclusions: (1) Heat 
should be directed toward floor level; 
(2) floor drafts should be eliminated ; 
(3) temperatures may be lower than 
those commonly used in upper ele- 
mentary grades. Radiators or other 
exposed heating elements should be 
equipped with guards to prevent chil- 
dren from burning themselves. These 
requirements may be complicated by 
the presence of large glass areas, either 
fixed or openable. 

Temperatures found to be comfort- 
able and healthful, range between 67 
and 73F. Toilets, lavatories, rest 
spaces (not sleeping areas), may be 
kept to higher limits; sleeping areas 
are usually kept to lower limits. 
Recording and control devices (ther- 
mometers, humidistats, etc.) are best 
located at child height, averaging 3 ft. 
to 3 ft. 6 in. from the floor. 

Air supply: Official regulations of 
thirty states require a minimum of 30 
cu. ft. per minute per child. Reports 
from recent independent research, in- 
cluding studies by the Architectural 
Commission of the New York City 
Board of Education; by Dr. John R. 
McClure, a pioneer in school ventila- 
tion research ; by the American Society 
of Heating and Ventilating Engineers ; 
and others, tend to show that from 10 
to 15 cu. ft. per minute per child is 
satisfactory. 

Four principal types of heating-ven- 
tilating systems are commonly avail- 
able: Unit heater and ventilator sys- 
tems, with or without direct radiation ; 
direct radiators plus window-gravity 
ventilators; direct radiators plus cen- 
tral fan ventilators; and central fan 
heating and ventilation. А fifth type, 
radiant panel heating, is available but 
is not yet commonly used. In this 
type heating elements are incorporated 
in wall, floor or ceiling structure, or 
finish. 

Selection of heating method may be 
based upon factors previously outlined 
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and upon such local factors as cost, 
climate, type of construction, and regu- 
lations of local authorities. Additional 
considerations not previously stressed 
include use of folding or sliding ex- 
terior wall sections and the desirability 
of including some form of natural ven- 
tilation. 


Lighting 

Natural lighting in nursery schools 
should be as great in quantity 
as is consistent with planning prob- 
lems. Modern educational research 
indicates, as a desirable minimum, that 
at least 25% of the wall area (one 
wall) be glass; 5096 (two walls) is 
preferable; and 7596 (three walls) is 
recommended by many authorities. 
Greenhouse design, with the major 
portion of walls and ceilings glass, is 
satisfactory in temperate localities. 

Glare should be eliminated in so far 
as is possible. This indicates that 
highly reflective outdoor play area sur- 
facing is undesirable, particularly ad- 
jacent to window walls. In localities 
where sunlight is uniformly intense, 
exterior awnings, venetian blinds or 
similar means of control, are desirable. 
Modern design features include low 
window sills (from 1 ft. 10 in. to 2 ft. 
б in. from floor); narrow mullions ; 
heads preferably flush with ceiling. 
Since children do not face continually 
in one direction no opaque wall space 
is necessary to control glare on black- 
boards or bulletin boards. This im- 
plies that windows can extend from 
wall to wall within the playroom. 

Artificial lighting is important in 
playrooms only as it is required to 
supplement natural light during day- 
light hours. Lighting problems are 
similar to those encountered in resi- 
dences rather than those of institutions 
or commercial buildings. Glareless 
fixtures are desirable. Low intensities 
are necessary in sleeping areas, higher 
intensities in playrooms, rest spaces, 
toilets, lavatories, and  cloakrooms. 
Switches in these latter areas may be 
set 3 ft. from the floor to permit chil- 
dren to use them. 
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Ц И 
KINDERGARTEN-PRIMARY 


Courtesy New York City Bd. of Educ. 


As an increasingly important division of the modern elementary school, the 
Kindergarten-Primary unit is designed for children 6 to 8 years old. It com- 
bines elements of both nursery and upper elementary units in an activity pro- 
gram which requires indoor and outdoor facilities for supervised play and in- 
struction. Optimum class size is considered to be 20 to 25 pupils. 
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KINDERGARTEN- 


PRIMARY GENERAL PLANNING 


Courtesy Baltimore Dept. of Educ. 


Courtesy Detroit Bd. of Educ. 


Dancing 


Bd. of Educ. 


Courtesy Los Angeles Bd. of Educ. 


Courtesy Springfield, Mo., 


Handicrafting 
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His dill Make if e 


Bd. of Educ. 


Bd. of Educ. 


Courtesy Springfield, Mo., 


Courtesy Springfield, Mo., 


Learning . . . . . + by Doing 
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ISOLATED 
REST 
SPACE 


Ц 
++ SEGREGATED 
1 AREAS 


-" INDOOR PLAY 


TIME-SAVER STANDARDS 


SPACE REQUIREMENTS 
AREA PER CHILD (sq. ft.)| TOTAL AREA (sq. ft.) 


Max. 


Min. Avg. 


Play 
Indoor (incl. work area) 60 
Outdoor—surfaced 
—lawn, shrubs, etc.... 
—pet space 


Work 
Indoor (include in play- 
room space allowance) 


Rest and Isolation 


Cloakroom 
Clothing only 


Toilet and Lavatory 


Kitchen 


Staff 
Offices 


Common 


Storage 
Playroom 
—Children’s 1.5 cu. ft. 
1.5 cu. ft. 


Work space b 6s 
Open lockers as for nursery schools 


Cloakroom 


GENERAL OPEN P d 
Ó "FLOOR AREA — Ё 
ГА 


\ 
\ 
SURFACED ! 
/ 


У X 
/ OUTDOOR PLAYS 
бы ob 


` 
\ 
' 
1 
/ 


\ \-WHEEL TOY / 

N "EM, 

x K TRACKZ"* / 
/ 


чє. ee 


Relationship and  approxi- 
mate orientation of kinder- 
garten-primary spaces: ob- 
servation and sleeping areas 
may be eliminated; coat- 
rooms and toilets are smaller 
than in nursery schools; and 
it is desirable to locate the 
kitchen so that both indoor 
and outdoor meals can be 
served conveniently. 
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Outdoor 


KINDERGARTEN-PRIMARY UNITS are in 
many respects extensions of nursery 
schools. Facilities for programs suit- 
able to older children are added; out- 
grown facilities are reduced or elimi- 
nated. There remain many factors 
common to both school types; such 
similarities and differences are noted 
in the subsequent text. 


Location 

The fact that acceptable location 
standards for both kindergarten - pri- 
mary schools and nursery schools are 
identical (both should be within three- 
eighths to one-half mile of homes to 
be served) makes possible their com- 
bination in single buildings. 


As for nursery schools 


*Minimum if used as combined Medical-teacher-parent space. 


Relationship to elementary building 

Like the nursery school this unit will 
often be housed in the elementary 
building for administrative purposes. 
Similarly again, the unit, however, will 
be self contained so far as the children 
are concerned and there will be no 
pupil traffic with other units of the 
school. 


Types of activities 

Children in this age group engage in 
strenuous physical activity such as run- 
ning, climbing, jumping, skating, and 
dancing. Boys like to play ball, girls 
to jump rope and play with dolls and 
houses. These activities require more 
outdoor space than in the nursery 
school and certainly no less indoor play 
space. 
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KINDERGARTEN 


PRIMARY PLANNING [cont'd.) 


Equipment in the Herzog School 
kindergarten, St. Louis, Mo., 
George W. Sanger, Architect 


ШТИП 


Ine 


Center and lower photographs, 
kindergarten room, Wright School, 
St. Louis County, Mo., Robert E. 
Denney, Architect 


Photos by Alex. Piaget 
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TIME-SAVER STANDARDS 


EQUIPMENT 


QUANIITY 
SPACE AND TYPE Minimum Usual 


Desirable Average Maximum 


Toilets, lavatories 
Waterclosets 9 (boys?) 9 (boys) 3 (boys) 
9 (а 5) 9 (girls) З (girls) 
Washbasins 3 (boys) 3 (boys) 4 (boys) 
3 (girls’) З (girls) 4 (girls) 
Mirrors 1 (boys) 3 (boys) 4 (boys) 
1 (girls) 3 Girls’) 4 Girls’) 
Paper towel rack 1 (boys) 9 (boys) 9 (boys) 
1 (girls’) 2 Girls’) 9 girls’) 


Showers, batlis............ o. eus Necessary in slum areas only 


Cloakroom 
Lockers 
Drying space 


95 | 95 
Ventilated racks or cupboards for wet clothes 


Rest space 
4 6 
3 4 


1 
10 lin. ft. 


2 
9 


" 1 
6 lin. ft. 8 lin. ft. 


Teachers' storage 
Shelves, cupboards For mats, dusters, brooms, mops; napkins, dishes, 

silverware; teaching supplies 

Closet May be substituted for cupboards, etc.; minimum area, 


48 sq. ft. 


Medical ....] 1 cot; 1 medicine chest; 1 desk; 1 file; seats for parent 
and child; 1 weighing machine*; 1 sink* 


Kitchen Storage: groceries, china, cutlery, cleaning materials, 


utensils, refrigerator; sink; range 


Aidniülsiration. „ъа oh азо 


1 coat room; 1 lavatory; 1 large desk; 9 plain chairs; 


1 revolving chair; 1 filing cabinet 


*|n bathroom if it adjoins medical room 


Sleeping room 

Children 6 to 8 need little ex- 
tra provision for sleeping during the 
day. A special rest room should be 
provided in the unit for children of low 
physical vigor and for convalescents. 
Comfortable chairs and cots for resting 
or quiet reading constitute its equip- 
ment. 


Toilet facilities 

Two toilet rooms should be provid- 
ed, one for each sex, adjacent to each 
playroom. Since they are not as edu- 
cationally significant as in nursery 
schools less space is needed. Fixtures 
should be of juvenile size. A wash- 
basin and paper towels are necessary in 
each toilet room. In addition at least 
two washbasins are required in the 
main playrooms. A drinking fountain 
in each room of the unit is desirable. 


Cloakroom 

The cloakroom at this age is merely 
a service agency. Open lockers are 
similar to those in the nursery school, 
one for each child. The space allotted 
for this purpose may be an alcove off 
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the main room, or a separate room. In 
either case mechanical ventilation is 
desirable to aid in drying clothes dur- 
ing wet weather. 


Administrative and service spaces 

Medical observation, kitchen, and 
storage spaces are similar to those re- 
quired in the nursery school. How- 
ever, the medical space and kitchen 
may be used in common by not more 
than four groups. 
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PLAYROOMS and Workrooms 
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Kindergarten-primary playrooms 
must be adaptable to group in- 
struction—as story-telling and 
play exercises, at top of the 
page—to resting and to eat- 
ing. These latter activities are 
not relatively as important in 
the kindergartens as in nursery 
schools. The center picture was 
taken during a rest period in 
a California kindergarten; the 
lower one shows a playroom 
with tables set for luncheon. 
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BODIE SHELVES CLAY MODELING TABLE 
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16'- o" ——!} 


SAND BOX 
4'.0"+ 
+ 
© 
> = 
PLAN 
to LARGE SMALL 
a L= 36"to 42" 1=30"%о 36" 
= FLOOR W= 24"to 30" —W=I8"to 24" 
HEIGHT = 24" МАХ. 
BINS AND CUPBOARDS BLACKBOARD SECTIONS TACK OR BULLETIN BOARDS TABLES 


ACTIVITY EQUIPMENT 
QUANTITY 


Minimum Usual 
Desirable Average Maximum 


Chairs 30; 30; 
1 teacher's 9-3 teachers' 


Tables (children's) 10 (5 large, 10 (5 large, 
5 small) 5 small) 


Tables (clay modeling) 1 


Tables (teacher's) ы 1 


Washbasins 9 


Drinking fountains 1 


Easels 3 


Bulletin boards As much as available wall space permits 


Blackboards 9 small sections | 3 small sections | 4 small sections 


1or2 9 or 3 


1 or 9 9 or 3 
1 


Pool (for toys) - 1 


A/quariümasas ssa етан у реда» 1 1 
Herbarium 1 1 


Workbenches 1 Several Several 


Musical Instruments Piano and other instruments and materials as 
for nursery schools 


Storage 
Pupils’ shelves, bins 375 cu. ft. 450 cu. ft. 550 cu. ft. 
Bookshelves. 95 lin. ft. 40 lin. ft. 50 lin. ft. 
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The design of the playroom must 
permit segregation of activities. This 
can be accomplished by bay windows, 
alcoves, or separate rooms. Such spaces 
can be devoted to quiet work and sep- 
arated from the noisy work room, or 
can serve as shop sections for the most 
deafening activities. 

Movable chairs and tables are nec- 
essary to the activity program carried 
on. With development of individual 
interests and work along different lines 
according to ability, need arises for a 
cupboard for each child. In it he can 
store whatever type of object he is 
working on at the time. Cupboards 
must be low and so placed as to avoid 
congestion. Bulletin board space is 
necessary; a wainscoting of cork or 
other suitable material is satisfactory. 
Small sections of blackboard are useful. 

Large equipment includes swings 
and slides, particularly in the kinder- 
garten; and a large sand box, aqua- 
rium, and space for floating toys. А 
pool, built into the floor, with a protect- 
ing curb, will be useful and attractive. 

Extensive work with wood requires 
several workbenches equipped with 
small standardized tools. For some 
types of art work, easels are valuable ; 
art work on a smaller scale is carried 
out in clay and crayon. А clay model- 
ing table serves to prevent tracking 
clay all over the floor. Low tables are 
needed for rough sewing. 
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KINDERGARTEN- 


PRIMARY PLAYGROUNDS 


Modern processes of education can be advanced 
out-of-doors as well as in classrooms. Surfaced play 
areas are desirable for the type of group activities 
illustrated at the left and for organized games, as 
suggested in the bottom picture. Ап area of natural 
terrain is desirable for individual gardening, and 
nature study, and for group instruction and recrea- 
tional activities. 


, B'd. of Educ. 


Courtesy Springfield, Mo. 


Courtesy New York City B'd. of Educ. 


Courtesy Los Angeles B'd. of Educ. 
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ACTIVITY EQUIPMENT 


QUANTITY 
TYPE Mini Usual 
Мита | Average | ушао 


“Jungle Gym" (large) 1 


"Tower Gym" Дагде)............. 
Slides (large) ú 
Swings (агае). .................. 


Climbing горез................ Y 
NI Ladders, bars (vert. and horiz.)..... 


Seesaws 


Sawhorses 


mer diene N, 3or4 
Sandbox : ЕЯ 
Pet space | 900 за. ft. ЗОО sq. ft. 
Gardens u | 450 sq. ft. 450 а. ft. 


Playhouse m E | 48 sq. ft. 
Wheeltoy track u 1 


ac UMEN 
Tool shed 1 


СТ ПИ eee a ..| Several for modeling; 9 or 3 large, for climb- - 
ing; 12 or 15 small for building 


© Wheel toys From 2 to 4 each of the following: tricycles, 
wagons, wheeloarrows, trucks 


- Miscellaneous 6 to 8 balls; kegs; carpentering tools and ma- 
terials; garden tools, seeds, fertilizer, etc. 
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Play space should be contiguous to 
playrooms. Sliding or folding doors 
opening onto a surfaced play area are 
highly desirable. Surfacing should be 
resilient and of a non-abrasive material 
which sheds water easily. 

Play apparatus should include large 
jungle gyms, large slides, swings, sand 
box, a playhouse, and a storage box 
similar to the one called for in nursery 
units. 

Provision should be made in one 
corner of the play area for housing 
pets. A section should be set aside for 
individual gardens. Each garden plot 
should be separated from its neighbor 
by a small path. Shade trees are high- 
ly desirable. 
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SELF-CONTAINED KINDERGARTEN-PRIMARY SCHOOL 


BUILDING 
TYPES 
110 


PLAN TYPES 


These two plans for one-story kinder- 
garten-primary schools embody sug- 
gestions relative to spaces and equip- 
ment which reflect current advances 
in educational practice. Though shown 
here as separate buildings, each is 
susceptible to development as a divi- 
sion of a complete elementary school 
plant. 

Particularly noteworthy elements of 
the designs are: 

1. An "open" type of layout that 
assures a maximum of sunlight and 
natural ventilation in all major spaces. 

2. Central work room, lighted by 
a monitor. 

3. Segregation of age-groups in 
areas, self-contained as concerns work 
space, sanitary and storage facilities, 
and instruction equipment. 

Plans were developed by Douglas 
Ellington, architect, and Dr. N. L. 
Engelhardt, educational consultant, 
for a proposed rural rehabilitation 
community project. Legend, upper 
plan: (1) seats, (2) seats with cup- 
boards below, (3) cots, (4) pet spaces, 
(5) aquarium, (6) herbarium, (7) cu- 
bicles, (8) movable screens, (9) cup- 
boards, (10) benches, (11) window 
gardens. Lower plan: (1) cases, cu- 
bicles, (2) seats, (3) work benches. 
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This unit corresponds to the upper grades in the traditional elementary school organiza- 
tion and represents an effort to meet broader needs created by expanding horizons of 
the child's experience. |t provides an opportunity for children of 9 to 12 or 13 to move 
from manual experiences to those gained through investigation of environment and new 
fields of activity. "Activity" programs are, again, considered best. Optimum class size is 
set at 35 pupils per room; with a desirable maximum of 40 per room. 
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Courtesy Detroit Bd. of Educ. 


Courtesy San Francisco Bd. of Educ. 


Courtesy Bu 
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Reading 


ACTIVITIES 


Children of this take 
especial interest in team games, trips, 
and excursions. Boys are interested 
Work with radio 
construction 


age group 


in experimentation. 
and electric bells, 
with wood or metals, investigation in 
the simpler aspects of general science 
are all important activities. Girls pre- 
fer work in the home arts, in cooking 
and sewing. They enjoy constructing 
and furnishing playhouses and are par- 
ticularly interested in dramatization 
and folk dancing. 

Skating, swimming, and similar out- 


sets 


door sports are popular with both boys 
end girls. Children of these ages start 
to play musical instruments and col- 
lecting has a strong, general appeal. 

Interest in art is at a critical stage; 
and the majority of children 9 to 12 
years old profit if emphasis on technical 
aspects of artistic craftsmanship which 
require specific talent, gives way to ap- 
preciation of beauty in clothing, hous- 
ing, gardening, city planning, and art 
as a means of enriching life. 

Voluntary reading is at its peak. 
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Pet-care 


Clubs and group activities become in- 
creasingly important. 


SPACES 


Toilet facilities 

Educators are increasingly favoring 
the installation of toilet facilities in con- 
nection with at the ele- 
mentary level. However, usual cur- 
rent practice is to install central toilet 
rooms for each on each floor 
within 100 ft. of each room. Ií facil- 
ities are provided in connection with 


workrooms 


sex 


workrooms each one may be available 
to two or more adjoining rooms. 


Coat storage 


It has been common practice to 
store coats in classroom wardrobes or 
in built-in coat alcoves at the rear of 
As a result of experiment, 
many educators now hold, however, 
that individual corridor lockers are 
probably the most efficient means of 
This practice, cur- 


the room. 


caring for clothes. 
rent in high schools, is a new departure 
in upper elementary school plants only 
to the extent of its application. 
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Shop 


It is generally recommended that a 
large part of the industrial and home 
arts work be carried on in the work- 
Often, however, it is desirable 
to provide a central laboratory or shop 
in which the more advanced equipment 
can be used under competent guidance 
as a supplement to workroom facilities. 

The shop is an experimental center 
in which construction of simple wood 
and metal objects is carried on. It can 
also be used for science, radio work, 
home crafts, electrical work, and simple 
printing. A large amount of open 
floor space is required with the equip- 
ment spaced around the walls. А 
bilaterally lighted room, about 30 x 50 
ft., equipped with movable partitions, 
is desirable. 

This room should be located to pro- 
vide a separate entrance for adult 
night activities. Heating arrangements 
should be correspondingly flexible. 
Facilities include toilets for both sexes, 
hot and cold running water, lavatories, 


rooms. 


shop sinks, extensive electrical outlets 
at floor level, gas burners. 
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ELEMENTARY PLANNING (cont'd.) 


Library 


Although each classroom requires its 
individual library, the elementary 
school plant particularly requires a cen- 
tralized space for books. The library 
will serve the need of growing children 
for a place in which to browse and 
whet their interests in various fields of 
literature. It may be used as a place 
for consultation on class problems, as 
well as a source for books for use in 
workrooms. The central library may 
also house collections of adult books; 
and if this is the case, a separate en- 
trance should be provided for adults. 

Space requirements include well- 
lighted reading areas at 25 sq. ft. per 
person, open stacks of books easily ac- 
cessible to children, a control desk cen- 
trally located, and a workroom about 
10 x 16 ft. in area for the librarian. 
A comfortable, inviting atmosphere is 
desirable in the library. This may be 
developed in part by providing such 
things as a fireplace, reading nooks, and 
large bay windows for group work. 


Gymnasium or play shelter 


The elementary school gymnasium 
is principally for use as a sheltered play 
area in inclement weather. Construc- 
tion of this space may be similar to that 
of a small field house. Elaborate 
finishes and decoration are not neces- 
sary. Simple materials—such as 
painted concrete or cinder block—are 
more generally desirable. 

To provide space for team or group 
games, the play shelter should cover a 
large unobstructed floor space 40 x 60 
ft. minimum. Great height is unneces- 
sary; probably the optimum ceiling 
height is about 16 ft. Ceilings are pre- 
ferably acoustically treated. 

Shower and locker provisions for 
both sexes are essential, as is storage 
space for mats and other equipment. 

The gymnasium may often be used 
by the community in general; and 
means of adapting it to adult recreation 
needs should include a separate en- 
trance and provisions for heating and 
lighting the room apart from the rest 
of the building. 


Assembly room 


Dramatics are an increasingly im- 
portant part of activities; and the 
assembly room, therefore, becomes a 
major unit of a modern elementary 
school building. Because the room 
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is also an important factor in the 
trend toward increased use of visual 
aid, space must be included for motion 
picture projection apparatus, screens, 
and sound equipment. Ceilings usually 
require acoustical treatment; and 
means for darkening the room— 
shades, curtains, etc.—are necessary. 

The assembly room in the ele- 
mentary school need only seat from 
200 to 300 people, allowing 6% sq. ft. 
per person. Seats should be fixed. A 
fly gallery is not necessary. Space for 
hanging draperies and curtains is de- 
sirable. It can be provided as a pocket, 
stage width, and about 6 ft. above the 
proscenium. Required auxiliary spaces 
include a workshop for construction 
of scenery, two group dressing rooms, 
and storage closets for costumes, 
property, and scenery. 

It is increasingly desirable that the 
auditorium be planned to serve the 
purposes of adult education and to pro- 
vide a place for neighborhood meet- 
ings. Therefore, it is generally best to 
include separate entrances to both 
auditorium and scenery workshops, 
and to equip the rooms with inde- 
pendent lighting and heating circuits. 


Music room 


The need for a room specially de- 
signed to encourage appreciation of 
music and the use of musical instru- 
ments, and for group rehearsals, is in- 
creasingly general. It should be ap- 
proximately 24 x 40 ft., treated for 
sound insulation, and equipped for 
storing phonograph records, sheet 
music, books, music stands, and in- 
struments. 

It is desirable that the room be 
located near the auditorium stage to 
serve as a retiring room for the school 
orchestra. 


Student activity room 


Extra curricular activities such as a 
school newspaper, various clubs, stu- 
dent councils, or other school manage- 
ment bodies, safety patrols, etc., may 
be housed together in an activities 
room about 24 x 40 ft. 

Essentials of such a room include 
a clear work space, a section par- 
titioned off for group meetings, and 
plenty of storage space. 


Cafeteria or lunch room 


The size and type of lunch room 
facilities will vary according to the 
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needs of the school, but a minimum of 
9 sq. ft. per pupil using the lunch room 
should be provided. Similarly kitchen 
facilities are subject to wide variation 
and are also dependent to a large de- 
gree on the type of educational pro- 
gram. In small schools a kitchen space 
20 x 30 ft. will generally be ample. In 
larger buildings an allowance of 1% 
sq. ft. per dining seat is satisfactory. 

Lunch rooms are best located to 
provide maximum sunlight and natural 
ventilation, preferably with at least 
mechanical exhaust. 


Administration 


Facilities required for administration 
also vary widely with the size and type 
of school. In general, however, the 
following average sizes are considered 
satisfactory : 

Principal's office: 
connecting toilet. 

General office and «waiting room: 
24 x 30 to 40 ft. 

Medical office: 20 x 25 ft., with 
adjacent rest room 16 x 24 ft. 

Guidance director's office: 12 x 16 
ft. 

Psychologist’s office: 12 x 16 ft., 
with one or more testing booths 6 x 6 
ft. 

Teachers’ rest room: 20 x 24 ft., 
with connecting toilet. 


250 sq. ft., with 
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Designed as the upper elementary unit of a rural or suburban 
community school system, this plan illustrates, graphically, 
the trend of present educational practices and suggests a 
method of providing facilities adequate to the needs of a 
currently recommended activity curriculum. It is projected 
as a one-story building for the use of the entire community. 
In one sense, therefore, it is less an elementary school than 
it is a neighborhood center to serve the rapidly expanding 
requirements of adult educational and community activities 
which, more and more, are being closely linked with child 
training. . 

Noteworthy as a means toward these ends is the central 
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Plan for a proposed elementary school developed by 
Douglas Ellington, architect, and Dr. N. L. Engelhardt, 
educational consultant. 
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location of both library and auditorium, both of which are 
scapes for adult as well as children's use. Equally note- 
worthy is the substitution of "workrooms" for "classrooms", 
each designed to provide a desirable environment and ade- 
quate equipment for specialized activity. From the stand- 
point of an elementary curriculum, this permits "learning by 
doing", a method of educating that seeks to integrate a 
child's growing experience with the progressive events of the 
world in which he lives. 

Outdoor areas for both work and play are a necessary 
complement to a design of this type. An elementary school 
of this size would require a plot of at least five acres. 
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Plans developed and approved for 


HIGHLANDS GRADE SCHOOL 
White Plains, New York 


TOOKER and MARSH, Architects 
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THE HUBBARD SCHOOL 
Fort Worth, Texas 


ELMER G. WITHERS ARCHITECTURAL 
COMPANY, INC., Architects 
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On this and the facing page are plans 
of two recently designed schools that 
embody many principles of advanced 
educational thought outlined in this ref- 
erence study. Though in widely sepa- 
rated parts of the country, each reflects 
a common attempt to integrate the 
school plant and the various community 
educational requirements of adults and 
children. 

Characteristics that are especially 
noteworthy include: 

1. Segregation of kindergarten units 
from other instructional areas. This 
separation has also been developed in 
the treatment of adjacent outdoor 
areas. 

2. Direct access to auditorium from 
outside. Equipment facilities permit 
adult-group use of this space. 

3. Separation of age groups. Older 
children occupy rooms on the second 
floor. 

4. Classrooms that are susceptible to 
use according to an activity program 
as opposed to the traditional recitation 
system of instruction. 

5. Provision of rooms for specialized 
activities — as art room and library — 
and, in the Highlands School particu- 
larly, a health clinic easily accessible to 
the public. 

Dr. N. L. Engelhardt was educational 
consultant for both school buildings. 
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All four photographs illustrate 
activities which modern upper 
elementary school rooms must 
accommodate if the school is 
to function satisfactorily. Above 
and left: types of instruction 
and pupil activity to which the 
more common classroom for 
general instruction may be 
adapted; below, handicraft and 
scientific studies for which spe- 
cialized workrooms are suitable. 
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The usual term "classroom" is grad- 
ually giving place to “workroom” as a 
name reflecting more accurately the 
activities it houses. Major changes in 
equipment and size of elementary 
school classrooms have been made in 
recent years as a result of research and 
changing curricula. Тһе most ad- 
vanced planning has pointed toward 
increasing storage space and bulletin 
boards, reducing blackboards areas and 
substituting movable tables and chairs 
for desk-chairs and fixed seats; and 
room areas are increasing. In the 
past decade elementary rooms 22 x 28 
ft. were considered desirable. In 1933 
Dr. Frank Long's research in this area 
brought out the need for rooms at 
least 35 ft. in length. Strayer and 
Engelhardt recently have recommended 
classrooms 32 to 34 or 35 ft. in length, 
and the recent trend is toward rooms 
36 to 40 ft. in length for classes of 35 
to 40 pupils. Most authorities agree 
that 35 pupils per room 1s desirable, 
but realize that frequently economy 
necessitates 40 per room. With de- 
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STORAGE 


BLACKBOARD 


GOATS 
ADJACENT CLASS ROOM 


creasing elementary schoo! enrollments 
it is generally safe to plan buildings in 
terms of slightly more than 35 pupils 
per room relying on the natural de- 
crease to bring utilization to a more 
reasonable limit in a few years. 

An alcove or work space, partitioned 
off in the rear of the room, is customari- 
ly recommended for noisy activities. 
This space may be 6 to 8 ft. wide run- 
ning full width of the main room. 
There may be a work space for each 
room or one space may be used in 
common by two adjacent rooms. 
Equipment in this space usually con- 
sists of one or two work benches, a tool 
rack, and as many varied storage 
facilities as can be secured. An 
acoustic ceiling is highly desirable. 

Equipment in the main room usually 
includes 12 to 16 linear ft. of black- 
board, 3 ft. high, set 26 in. above the 
floor on the front wall. Corridor and 
rear walls are used for bulletin boards, 
which should extend from about 26 in. 
above the floor to a line 7 ft. above the 
floor. Above and below bulletin and 


TO OUTDOOR SPACE 
(IN WARM CLIMATES 
ENTIRE SIDE OF 

CLASSROOM OPENS) 


Three types of workroom-classroom planning: Types A and 
B were developed as the result of research conducted 
at Teachers' College, Columbia University; Type C was 
adapted from plans by the Elmer G. Withers Architectural 
Co., Inc., for the Hubbard School at Fort Worth, Texas. 
Equipment required for all three is essentially the same. 
Differences consist principally of changed locations of plan 
elements, and of the degree to which work alcoves and 
toilets are made available to more than one class unit. 


blackboards it is well to provide a map 
and tack strip which allows use of pic- 
ture hangers. Space below these boards 
can be utilized for necessary storage 
cabinets and map cases, preferably built 
into the walls. At either side of the 
front blackboard it is desirable to have 
bookcases and magazine racks, and 
above the blackboard, a loud speaker. 

The inside wall should contain 
drinking fountain and sink toward 
the rear of the room; and, toward 
the front, clock, telephone, thermostat. 
radio switch, and light switch, the 
latter four items grouped on one elec 
trical panel board. In absence of heat- 
ing or ventilating equipment, space 
under the windows may be well used 
as storage cubicles for pupil use. Pic- 
ture molding is desirable near or 
against the ceiling on all three inside 
walls. Each room requires two en- 
trances, one in the front and one in the 
rear. А teacher's storage locker and 
files, preferably built-in and of legal 
size, should be provided on the rear 
wall. 
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Construction, except for the 
auditorium unit, is frame, laid 
out on 4 ft. modules. All cross 
partitions are non-bearing. This 
type of structure permits chang- 
ing locations of intermediate 
classroom partitions without 
altering the frame. Future ex- 
pansion is provided for at the 
ends of the cafeteria and north- 
west classroom wings. А single 
service -unit is located con- 
veniently to the playground as 
well as to the school building. 
The auditorium is available for 
use without entering any other 
portion of the building. 

Roofs are of 26-gauge cop- 
per bearing galvanized iron, 
sprayed with aluminum paint, 
and insulated with rock wool 
and ventilated air spaces. 

Each classroom has its own 
outdoor area which will be en- 
closed with high hedges when 
planting is completed. The out- 
door auditorium has a complete 
lighting and public address sys- 
tem, and it is used by the school 
and by the public. 

The indoor auditorium is 
shown at the right. Floor and 
wall structure consists of invert- 
ed rigid concrete frames, 16 ft. 
on centers. These resist the 
thrust of the laminated wood 
three-hinged arches which form 
the roof. Insulation, acoustical 
treatment, and roof surfacing 
are similar to construction used 
in classroom areas. Structural 
systems are designed to cope 
with seismic disturbances. 
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Natural lighting is bi-lateral. The intense sunlight which prevails during most 
of the school year is the reason for the canopies which overhang windows. 
Large window areas are shaded by vertical, adjustable drop shades, aluminum 
in color on the exterior ana green on the interior. These can be adjusted from 
indoors in order to keep tne direct rays of the sun off the glass. Wing walls 
prevent diagonal light rays from entering classrooms. Clerestory windows over 
the corridors are used for lighting only and are equipped with aluminum slat 
shades which direct a maximum of light onto the ceiling and thence to desk 
level. Cross-ventilation is provided by the louvered sections of the clerestory 
at each end of each classroom. 
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FOR LARGER OUTLETS—Model "М" Grilles, having a wider 
and stronger frame, are recommended for the larger out- 
lets such as are common in class rooms, assembly halls, 
auditoriums, gymnasiums, locker rooms, manual train- 
ing shops, laboratories, and the like. 


INDIVIDUAL FIN ARRANGEMENTS—A feature of Model "М" 
UNI-FLO Grilles and Registers is the removable core with 
directional diffusing fins engineered to give correct, com- 


plete, draftless air distribution at higher velocities, greater 


air temperature differentials, and lower noise level. 


SUPPLY OR RETURN—Model "М" Grilles can be used on 
the outlet of any sidewall duct, plaster or panel mounting, 


for supply or return air service. 


TWO MODELS—Model "МА" (7/8" flange) and Model 
“MB: (1-9/16" flange). Small corner trim plate is stand- 


ard, smooth mitered corner furnished on special order. 
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ENGINEERED AIR DISTRIBUTION BARBER- COL | Í AN 
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be accurately plan- C O M P A N b4 ` 
ned in advance by the use of UNI-FLO 

Engineering Data, which is based on R O G K E O R D 


the most thorough and comprehensive 
tests ever made on the subject of cor- I L L 1 М О 1 S 


rect air distribution in enclosed spaces. 
À copy will be forwarded on request. 
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Study Architect Burkett’s answer to that most baf- 
fling problem of school design... proper lighting. 
In all 15 rooms of the new Kensington Junior 
High School, located near Washington, D. C., he | 
utilized Owens-Illinois Insulux Glass Block for | j e 
proper diffusion of light. | 


Shadowless and glareless is the natural lighting 
provided Ьу Insulux. А stimulus to study. А pro- 
tector of eyes. An aid to play. À beacon to light 
up dark corridors and stair wells. Remember, In- 
sulux transmits from 41 to 86.5 percent of avail- 
able daylight, yet retards heat. 


Modern in concept, but sound in design, this 
school lives in harmony with surrounding Colonial 
homes, typical of Washington's Rock Creek district. 


When designing educational buildings, consider 
Insulux. It is the glass block proved by more than 
50,000actualinstallationsand under continuous rigid 
testing at Purdue University. Owens-Illinois Glass 
Company, Insulux Products Division, Toledo, O. 


All Views, Kensington (Maryland) Junior High School. 
Architect, Rhees E. Burkett, Washington, D. C. 


АРА GLASS BLOCK гест ву. OWENS-ILLINOIS 
LIMBW и Glas" 
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@ In this kitchen a Sealex Veltone pattern of Nairn Linoleum 
has been Personal-ized* by the attractive and appropriate 
Sealex Inset—“Mixing Bowl.” Sealex Border and Feature 


Strip complete the individual effect. Sealex Insets, available 
in a wide variety, are quickly, inexpensively, and perma- 
nently installed in a Nairn Sealex Linoleum Floor. 


*Trademark Kexistered U. S. Pat. Of., Cunxoleum-Nairn Inc. 
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Make kitchens perma- 
nently attractive ... easy- 
to-clean...inexpensive to 
maintain- with this modern 
material for floors, walls 


and ceilings! 


I° сазу to build all-round satis- 
faction into kitchens with Naim 
Sealex Linoleum ! Nairn Sealex Lino- 
leum provides a resilient, loug-last- 
ing floor— quict under foot. 

The perfectly smooth and sanitary 
surface makes walls of Nairn Wall 
Linoleum easy to keep immaculate! 
It's an ideal treatment for ceilings as 
well— because it resists cracking. 

Nairn Linoleum Floors and Walls 
also give your client the long-term 
satisfaction of extremely low main- 
tenance cost. For floors, walls, and 
ceilings it eliminates the expense of 
scraping, painting, varnishing. or re- 
papering. 

Installed by authorized contrac- 
tors, Nairn Sealex Linoleum and 
Nairn Wall Linoleum are fully 
covered by a guaranty bond. Write 


for details and samples now? 


CONGOLEUM-NAIRN INC. 
KEARNY. NEW JERSEY 
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IT’S THE FINISHING TOUCH for the perfect schoo, 
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. . . and it's one of the big reasons why Watrous 
Flush Valves save water—and money—in schools 


Е, you have used Watrous Flush Valves on your school jobs you may 
have noticed that the plumbing contractor usually has a man adjust 
the valves as just about the last detail of the plumbing installation. 


Why are plumbing contractors so careful to do this? 


The answer is—they know that different toilet fixtures have different 
water requirements—that installation conditions vary. And they know 
that the Watrous Water Saver Adjustment makes it possible to regulate 
any Watrous Valve quickly and easily so that a minimum amount of 
water will be used by each fixture. 


In many cases this Watrous Water Saver Adjustment means a saving of 
one or two gallons of water for each flushing of the fixture—and that's 
a real saving in dollars and cents over a year. 


But this is only one reason why Watrous Flush Valves save. The pat- 
ented, self-cleansing by pass—which eliminates the need for constant 
inspection and maintenance—is another. 


If you haven't been specifying Watrous Flush Valves for your school 
jobs why not try them out? You will then understand why these valves 
are being selected in constantly increasing numbers for leading schools, 
apartments, public buildings, housing projects and industrial plants. 


THE IMPERIAL BRASS MFG. CO., 1240 West Harrison St., Chicago, Ill. 


Valves are 


COSTS: 


hool. ingham: 
utheast Q ior High 5С > School 
Kansas CitY: jstration be- Providence, В. !ç И Chelsea, Height 
Ww ul 
Stow) Northeast Коду, Okla. ау jr. High 


Pa. 1 
High School, 
boyqan iwis. 
Sheboygan. NE 


See Catalog No. 58, Section 27 of 
Sweets Catalog file for 14 pages 

à of specification and installation 
imb. details on Watrous Flush Valves. 


Diaphragm and Vly 
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THEY PAY FOR THEMSELVES IN THE WATER THEY SAVE 
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IVERHEAD'S 8000 residents 
turned out en masse at the recent 
opening of its new high school. To a 
thev are proud. of their new 
school. Proud of its distinctive Geor- 
gian Colonial architecture . . . of the 
many modern innovations in physical 
equipment . . . of the comfortable size 
which will provide for normal increase 
in student body. 

But most of all, Riverhead is proud 
that its new school has been built to 
last for many vears. Only the finest 
available materials went into the con- 
struction. 

One of the chief contributors to the 
useful life of this school is NATIONAL 


man, 


1 Kiverthead Pgh 


TO YOUR LIST OF 


NEW HIGH SCHOOL, 
William I. La Fon, Jr 
Heating Company, New York, N. Y. 


Pipe. Of the many tons of pipe used 
here, the major tonnage is NATIONAL. 

Riverhead High is typical of hun- 
dreds of private and public buildings 
completed, in construction, or planned. 
Principal objective of the planners 
and builders is to give these buildings 
reasonable expectancy of long trouble- 
free life. Contractors have found that 
the best way to meet this specification 


recently dedicated, at Riverhead, Long Island, N. Y. Architect: 
., Southampton, Long Island, N. Y. Heating Contractor: 
Consulting Engineer: 


PROMINENT BUILDINGS USING 


NATIONAL PIPE 


Johnston 


Albert Fentzlaff. 


is to use NATIONAL Pipe. 

Contractors tell us they like to work 
with NATIONAL Pipe because it is easy 
to install, profitable to use. It is clean 
inside and out, and uniform in every 
property. Bends, cuts, and threads 
with ease. Made by the world's largest 
producers of tubular products, and 
available for prompt delivery. from 
distributor stocks nearly everywhere. 


NATIONAL TUBE COMPANY 


PITTSBURGH, 


United t. i Products Company, New York, Export Distributors 


Columbia Steel Company, 


San Francisco, Pacific Coast Distributors 
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Review of New Books 


(Continued from page 83) 


RENAISSANCE ARCHITECTURE OF 
ENGLAND: Its Social and Historical 
Development. By A. Thornton Bishop. 
With an introduction by Harvey Wiley 
Corbett. John Wiley & Sons, Inc., 
New York, N. Y., 1938. With 48 pen- 
cil drawings by the author. 107 pages. 
9% х12 in. Price, $6. 


Tuis book studies the architecture of 
England during the Renaissance from 
the social and economic aspects. The 
three parts into which the book is di- 
vided are obvious: Early Renaissance, 
Palladian, and Georgian periods. 
Chapter headings include: The Ital- 


ian Idea Transplanted; Inigo Jones 
Develops the Italian Idea; The De- 
velopment of English Renaissance 
Interiors; and The Decay of the 
Renaissance. 


THE NEW HOME OWNER'S HAND- 
BOOK. By C. B. Smith. Drawings by 
R. M. Bennet. Modern Age Books, 
Inc., New York, N. Y., 1938. Price, 75c. 
THIS BOOK attempts to give the home 
owner the information that will help 
him to buy materials, equipment, and 
services for his house and prepare 
him for those emergencies when he 


REDUCED CONGESTION, by proper placement of 
fixtures as suggested by the Scott Advisory Service, 
makes washrooms more efficient . . . helps protect 
employee and tenant health and good will. 


WASHROOM IDEAS | 
THAT CLICK WITH CLIENTS. 


a 


Ф Waste eliminated. 
when fixtures аге 
made more conven- 
ient. Scott Washroom 
Engineers will glad- 
ly show you how 
such details provide. 
real economy. 


NOWADAYS, your clients realize the importance of adequate, care- 
fully planned washrooms in promoting tenant and employee good will. 
By calling on the Scott Washroom Advisory Service, you can give your 
clients the benefit of a complete, scientific study of washroom fixtures 
and arrangements... specify exactly the right set-up that combines 
maximum comfort, convenience and economy. 


NEAT, ADAPTABLE FIXTURES 


Scott Towel and 
Toilet fixtures meet 
every requirement 
of industrial use. 
They are easily and 
permanently in- 
stalled without defacing walls, by means of Scott 
Special Adhesive. Attractive in appearance, they 
fit any decorative scheme. And when located as 
suggested by Scott Washroom Engineers, Scott 
fixtures add materially to increased washroom 
efficiency and economy. 


LOW-COST TISSUE TOWEL SERVICE 

| | | | Pliant, cloth-like, exception- 
ally absorbent, one Scot- 
Tissue Towel dries drier than 
severalordinary paper towels. 
Experience shows that this 
makes ScotTissue Towels go 
farther and cost less per per- 
son annually. You'll find that 
most of your clients prefer 
these sanitary tissue towels 
... will appreciate seeing this 
healthful service included in 
your specifications. 


Helpful Scott Advisory Service Free to Architects 


SEE SWEET'S 


The Scott Washroom Engineer near you is always ready to plan 


washrooms with you. You'll find his suggestions valuable in giving 
your clients the most scientific, economical washroom service possi- 
ble. For complete information, write Scott Paper Co., Chester, Pa. 
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CATALOG 
FOR DETAILS 


Copr., 1939, Scott Paper Company 


FEBRUARY 


must make 
nent repairs. 


temporary or perma- 
Some of the chapter 
headings are: Insulation and Its 
Values; Heating the Home; Air 
Conditioning ; Electricity ; Landscap- 
ing; Rural Water Supply and Sani- 
tation. 


AMERICAN PLANNING AND CIVIC 
ANNUAL. Edited by Harlean James. 
American Planning and Civic Associa- 
tion, 901 Union Trust Building, Wash- 
ington, D. С. 1938. 344 pages. 
6!⁄4 x 9% in. Price, $3. 

SUMMARIZED here is the record of re- 
cent civic advance as shown in the 
proceedings of the conference of Na- 
tional Parks held at Washington, 
D. C. the National Conference on 
State Parks, held at Norris, Tenn., 
and the National Conference on Plan- 
ning held at Minneapolis, Minn. The 
book is in three sections: National 
Parks, State Parks, and Planning. 


HISTORIC AMERICAN BUILDINGS 
SURVEY. Compiled and edited by 
John P. O'Neill. United States Gov- 
ernment Printing Office, Washington, 
D. С. 1938. Catalog of Measured 
Drawings and Photographs. 264 pages. 
53% х9 in. Price, 50c. 

MATERIAL listed in this catalog is 
available for consultation in the li- 
brary of Congress, Washington, D. C. 
The catalog records the work of the 
survey (measured drawings, photo- 
graphs, and data on ownership and 
date of construction) on 2,200 struc- 
tures in 41 states, the District of Co- 
lumbia, and Puerto Rico. It contains 
a number of photographs and repro- 
ductions of measured drawings. 


NATIONAL CONFERENCE ON 
PLANNING, 1938. American Society 
of Planning Officials, 1313 East Six- 
tieth St, Chicago, ||, 1938. 201 
pages. 6/4 х 9/4 in. Price, $2. 
Tuis summary of the proceedings of 
the conference held in June, 1938, at 
Minneapolis, Minn., represents the 
combined findings of The American 
City Planning Institute, The Ameri- 
can Planning and Civic Association, 
and The American Society of Plan- 
ning Officials. Directed by Walter H. 
Blucher, Executive officer of ASPO, 
the conference discussed the salient 
problems and solutions of city, state, 
regional, and national planning. 
Among the subjects here reported 
(Continued on page 130) 
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From kindergarten through college, health pro- 
tection is a prime consideration, especially in 
recreational facilities. That is why leading archi- 
tects specify Wallace & Tiernan Chlorinators 
for swimming pool sterilization in elementary 
schools, high schools and colleges. Accurate, 
efficient, economical and above all, depend- 
able, W&T Chlorinators stand guard at thou- 
sands of pools, shielding countless bathers from 
the danger of water-borne infection. 


Full information about chlorination of eight dif- 
ferent types of swimming pools may be yours 
by writing to W&T's main office at Newark or 
to any one of 29 district offices located in 
principal cities. 


THE W&T HYPOCHLORINATOR is especial- 
ly designed for chlorination of small water 
supplies such as those at small suburban or 
country schools. When writing for information, 
ask for Technical Publication No. 178. 


protect the nation's youth 


(Photogrophs courtesy of 
Swimming Pool Construction Corp.) 


“Swim in Drinking л Water” 


WALLACE & TIERNAN CO. 


INC. 


Manufacturers of Chlorine and Ammonia Control Apparatus 


NEWARK, NEW JERSEY 


combined with AMERICAN ARCHITECT and ARCHITECTURE 


BRANCHES IN PRINCIPAL CITIES 
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Review of New Books 


(Continued from page 128) 


are: Trends in Planning Law, Legis- 
lation, and Litigation; Education for 
Planning in the United States; Mi- 
gration and Economic Opportunity: 
and Rural and Agricultural Zoning. 


THE AMERICAN ART MANUAL. Pub- 
lished by The American Federation of 
Arts, Washington, D. C., 1938. Volume 
34, 711 pages, cloth. Price, $7. 


THE First edition since February 


1937, Volume 34 will now be avail- 
able earlier in the art season and will 
be issued every other year—instead 
of annually—alternating with its sis- 
ter volume, Who’s Who in Ameri- 
can Art, which is biennial. 


Improvements have been made in 
its contents with the addition of run- 
ning heads throughout, a new mod- 
ern readable type, double columns for 
straight text, and an improved index. 


Linden School, Westfield, N. J., 
equipped with 4 Bradley 
Washfountains 
Architects: Coffin & Coffin, 
New York 


Plumbing: N. F. Cantello & Co., 
Elizabeth, N. J. 


Ж =з 


Another of t 


е HUNDREDS of Schools 


Equipped with Bradley Washfountains 


The ULTIMATE in Sanitary Fixtures 


Hundreds of schools and institutions large and small are equipped with Bradley 
Washfountains. Tens of thousands of students wash in these sanitary group type 
wash fixtures daily... They save space —reduce water costs 70% and reduce 
possible contamination to the minimum because each washer has his own shower 


It contains nct only complete infor- 
mation on all models but helpful 
suggestions onwashroom planning. 
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of running water which is immediately carried away 
down the central drain. ... Write for our Catalog and 
washroom layout plans. BRADLEY WASHFOUNTAIN 
CO., 2227 W. Michigan St., Milwaukee, Wisconsin. 


. IBIR A ID ILIEW 
weerormssox WASHFOUNTAINS 


Included in this book which brings 
up to date all regular directories are: 

1. Eighteen Months in Art (A 
summary of trends, events, and hap- 
penings in art from Jan. 1937 through 
june 1938). 

2. The American Federation of 
Arts (Activities, officers, trustees, 
staff, and annual report for two years 
are given, together with a list of 
Chapters). 

3. National and Regional Organi- 
zations, Local Museums, Art Associa- 
tions, and American Organizations 
Abroad (Information on names of 
officers and staff members, activities, 
accessions — for museum purposes 
and exhibitions held — is covered in 
this grouping). 

4. Art Museums and Galleries in 
Latin America and Canada (New di- 
rectory answers many questions con- 
cerning these countries in the field of 
art). 

5. Directory of Art Schools (All 
art schools, colleges, and universities 
with art departments are listed). 

6. Fellowships and Scholarships in 
Art (This section describes fellow- 
ships and scholarships from 105 
sources and how to qualify for them. 

7. The Art Press ( Magazines, bul- 
letins, and newspapers carrying art 
notes together with name of editor, 
publisher, date of issue, and price of 
these printings are noted ). 

8. Paintings and Prints Sold at 
Auctions—T wo Seasons (A list of 
paintings sold at auction for $50 and 
up are included in this report). 

9. Complete Index with Cross Ref- 
erence. 

This new Annual graphically high- 
lights the expanding interest in art 
organizations and the growing pub- 
lic interest in art. 


SUNDIALS: HOW TO KNOW, USE, 
AND MAKE THEM. By R. Newton 
Mayall and Margaret L. Mayall. Hale, 
Cushman & Flint, Boston, Mass., 1938. 
Illustrated with drawings and photos. 
197 pages. бх 81/4 in. Price, $2. 

A PRACTICAL handbook {от persons 
especially interested in the history, 
types, and development and fashion- 
ing of sundials. Ample photos, draw- 
ings, and formulas for computing 
hour lines and designs for all styles 
of dials clarify the technical phases 
of this sundial duty. The volume 

(Continued on page 132) 
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NEW, fascinating pre-decorated in- 
sulationis the answer — it's Weath- 
erwood* Blendtex! It enables you to 
furnish smart, modern wall and ceiling 
treatment at an amazingly low cost. 
Blendtex builds, insulates, quiets 
noise and decorates—all in one applica- 
tion. It gives your clients a big plus of 


extra value, Its soft, pastel colors blend 
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with its interesting texture —harmonize 


with room decoration. 


Let us send you a big book of Weath- 
erwood Blendtex interiors. It will show 
you how this exciting new material 
handles walls and ceilings of rooms in 
homes, churches, schools, theatres, res- 
taurants, stores, etc. Ask your USG rep- 


resentative or return the coupon. 


UNITED STATES GYPSUM COMPANY 


300 West Adams Street, Chicago, Ш. 
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* Registered Trade-Mark 


UNITED STATES GYPSUM CO. 
300 W. Adams Street, Chicago, Ill, 


Please send me the Weatherwood 
Blendtex picture book. 
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Review of New Books 


(Continued from page 139) 


contains valuable and 
data for sundial enthusiasts by astro- 
nomical authorities. 


suggestions 


STANDARDS FOR COLLEGE BUILD- 
INGS. By E. S. Evenden, G. D. Strayer, 
and N. L. Engelhardt. Bureau of Pub- 
lications, Teachers College, Columbia 
University, New York, N. Y., 1938. 216 
pages. 6x9 in. Price, $2.25. 


WRITTEN PRIMARILY for college ad- 


ministration officials, this book of 
standards also serves as an excellent 
outline for the architectural designer. 
Since. the book was prepared for 
use m connection with the Evenden- 
Straver- Engelhardt card for 
Colege Buildings (included in the 
volume), the text follows the topical 
order of the card and clarifies the 
various points on which evaluation is 
based. These standards represent the 
composite judgment of nearly 300 


score 


WRITE 


"p / C |; | о 


INTO YOUR SPECIFICATIONS 


WITH 


SPENCER 
CENTRAL 
VACUUM 

CLEANERS 
ALL DIRT AND 
DUST IS 
COLLECTED IN 


TANKS IN THE 
BASEMENT 


ASK FOR THE NEW BOOKLET AND LIST OF MORE 
THAN 2500 SPENCER EQUIPPED SCHOOLS 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN. 
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Plan the cleaning when you plan the school 
and you will do as thousands of architects 
and educators have done for a quarter cen- 
tury — insist on Spencer Central Vacuum 
Cleaning. 


It is an accepted fact that the Spencer 
System removes more dirt faster than ordi- 
nary methods and costs less when time, up- 
keep of equipment, length of service and 
cost of redecorating and refurnishing are 
considered. 


With vacuum inlets in every room, includ- 
ing the gymnasium, auditorium and boiler 
room, Spencer tools at the end of a light, 
flexible hose will clean everything — from 
chalk trays to curtains, and cement to lino- 
leum—a permanently clean building to the 
last crevice and corner. See why prominent 
educators say "It is the only way to prop- 
erly clean a school." 


CENTRAL AND PORTABLE: 
VACUUM CLEANING SYSTEMS 


CLEANS LARGE AREAS QUICKLY— | 
15 OPERATED EASILY UNDER | 
CHAIRS AND DESKS 


149-A 


persons m educational, administra- 
tional, and architectural fields who 
are familiar with college buildings 
and the purposes for which they are 
intended. In compiling the material, 
the authors visited many colleges and 
universities in the United States, 
Canada, and Europe, and they have 
included in this volume the better 
features of these buildings. 

The book contains chapters on 
Site (location, size, form, etc.) : 
Buildings (campus plan, gross and 
internal structure, interior finish, and 
decoration) : Service Systems (heat- 
ing, ventilation, fire protection, ete.) ; 
Instruction Rooms (number, avail- 
ability, size and shape, natural light. 
equipment, teachers’ offices, etc. +: 
and General Units (administration, 
library, auditorium and chapel, health, 
recreation and athletics, dormitories, 
and social rooms). In addition, there 
is a set of supplementary standards 
for the physical plants of normal 
schools and teachers’ colleges. 


SOME EUROPEAN ARCHITECTURAL 
LIBRARIES: THEIR METHODS, EQUIP- 
MENT AND ADMINISTRATION. By 
Talbot Hamlin. Columbia University 
Press, New York, N.Y., 1939. 101 pages. 
Illustrated. 6l/4 x 91/4 in. Price, $3. 

Тік architectural library, Mr. Ham- 
lin believes, must play an increasing 
role in today's world of art. Because 
it can become, as he says, "a power 
for progress or for reaction", and be- 
cause it can "use the architecture of 
the past to illumine the perplexities 
of the present", this book will interest 
both the architect and the architec- 
tural librarian. This volume repre- 
sents a correlation of the material 
gathered on a tour of Europe's most 
important libraries. The decades of 
experience of European libraries, as 
against the vears of experience of 
their American prototypes, seemed to 
offer a logical source of valuable in- 
formation. As librarian of Columbia 
University’s Avery Library, Mr. 
Hamlin speaks with authoritv on the 
problems, both general and specific, 
which beset the specialized library. 
He has studied here the various sys- 
tems of organization and administra- 
tion and the methods of cataloguing, 
classifying, and arranging both books 
and drawings; the last chapter dis- 
cusses the function and place in cul- 
ture of the large architectural library. 
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NO SIR! WE CAN'T TAKE A 
/ CHANCE WITH UNKNOWNS. 
WE MUST SPECIFY TESTED PRODUCTS 


Climinate uesswork with 


Sonncborns fested Products 


SONNEBORN’S TESTED 
PRODUCTS 


LAPIDOLITH — The guaranteed method 


The men who are responsible for construction and building maintenance 
appreciate the importance of specifying only those products which have 


stood the test and proved themselves outstandingly satisfactory "on the job." 


In today's building operations there is no room for guesswork—no room for 
the product that "might be о. К." 


Architects, builders and superintendents know that, for over 30 years, 
SONNEBORN quality has been uniformly high—that it is kept that way by 
a complete technical and research staff constantly working, testing and 
improving SONNEBORN products to keep them abreast of the times in 
the building field. 


If you have any problems or plans concerning Waterproofing, Dampproofing 
or Painting, call on our Engineering Department. They will gladly give 
you the benefit of their advice and experience. And, of course, you're not 
in the least obligated. 


Write today for complete literature on SONNEBORN'S Tested Products. Address Dept. R2. 


of securing dustproof concrete floors. 


LIGNOPHOL — A scientific penetrating 
preservative and finish for wood floors. 


HYDROCIDE COLORLESS — For exterior 
waterproofing of masonry walls. 


KAUKIT — Non-shrinking waterprool 
caulking compound. 


CEMCOAT — Light reflecting enamel for 
interiors; also waterproof coating for 
exteriors and floors; is outstandingly 
superior for masonry surfaces. 


HYDROCIDE WATERPROOFING AND 
DAMPPROOFING — Integral admixtures; 
foundation and plasterbond coatings 


ARCHITECTURAL FINISHES (PAINTS 

AND ENAMELS) — Special acid and al- 
kaline resisting paints for conditions 
peculiar to any industry or need 


L. SONNEBORN SONS, INC. 88 Lexington Ave., New Yorh City 
| 


combined with AMERICAN ARCHITECT and ARCHITECTURE 


Manufacturers’ Publications 


Doors and windows 

Hope's Casements Projected, Hopkins 
and Austral Windows; Publication No. 
66. Hope’s Windows, Inc., Jamestown, 
N: У. 


Wood Accepts the Challenge. National 
Door Manufacturers Assn., 332 5. 
Michigan Ave., Chicago, Ill. 


Electrical equipment 
Allen-Bradley Solenoid Starters. Allen- 
Bradley Co., Milwaukee, Wis. 


Inspected Electrical Equipment, Sup- 


plement to May 1938 List, Nov., 1938. 


Underwriters’ Laboratories, Inc. 161 
Sixth Ave., New York, N. Y. 


Manually-O perated Indicators for Ther- 
mocouple Temperatures, Catalog No. 


334 (5), 1939. Leeds & Northrup Co.. 
4907 Stenton Ave., Philadelphia, Pa. 


This Shadow Controls Your Business. 
(Brown Instrument General Line Fold- 
cr) The Brown Instrument Co., A Divi- 
sion of Minneapolis-Honeywell Regula- 
tor Co., Philadelphia, Pa. 


Equipment 

Aeroil No. 99 New Giant Flame Super 
Thawing Torch. Aeroil Burner Co., 
Inc., West New York, N. J. 


А. M. Byers General Catalog for 
Wrought Iron, Tubular and Flat Rolled 
Products, and Steel Tubular Products. 
(A wire bound general catalog, 8%x 
11 in.). A. M. Byers Co., Pittsburgh, 
Pa. 


DETROIT 
LOSTOKER 


IS A COMPLETE, 
MECHANICAL 
FIRING UNIT 


. single retort... 
plunger feed ... electric 
or steam driven. Burns 
various grades of bitu- 
minous coal with high 
efficiency. Automat- 
ically controlled ...coal 
fed only when needed 

. none wasted. Sav- 
ings varying from 1596 
to 30% over other firing 
methods not uncom- 
mon. Built in many 
sizes and capacities. 


DETROIT STOKER 
COMPANY 


Sales & Engineering Offices Main Office and Works 
Monroe, Michigan 
Built in Canada at London, Ont. 


General Motors Building 
Detroit, Michigan 
District Offices in Principal Cities 
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Corrosion-Proof Laboratory Equip- 
ment, (Laboratory Sinks and  Acid- 
proof Piping), Bulletin No. 503. The 
U. 5. Stoneware Со. Akron, Ohio. 


Flexoseals for Enclosed-T ype Ammonia 
and Freon-12 Compressors, Bulletin 
No. 139-4. Frick Со. ` Waynes- 


boro, Pa. 


Kawneer Sealair Dottble-hung Win- 
dows, Series 220 and 120. The Kawneer 
Co., Niles, Mich. 


Kewanee Steel Boilers, Catalog No. 80. 
Kewanee Boiler Corp., Kewanee, III. 


Royalchrome Distinctive Furniture. 
Royal Metal Mfg. Co., 1138-40 S. Mich- 
igan Ave., Chicago, Ill. 


“Snow White” and the Seven Reasons; 
The Modern Cabinet Gas Clothes Dryer, 
The Williamson Heater Co., Cincinnati, 
Ohio. 


The New Ozalid White Print Machine 
(Model A, D, and E). Ozalid Corp., 
354 Fourth Ave., New York, N. Y. 


Van Huffel Continuous Rolled Metal 
Shapes and Tubing, Catalog “E.” Van 
Huffel Tube Corp., Warren, Ohio. 


Wenner Thermocouple Potentiometer 
for Highly Precise Measurements of 
Low Voltages, Catalog E-33A (1). 
Leeds & Northrup Со. 4907 Stenton 
Ave., Philadelphia, Pa. 


Worthington Deep Well Turbine Pumps 
for Economical Water Supply. Worth- 
ington Pump and Machinery Corp., 
Harrison, N. J. 


Heating and air conditioning 

Air Conditioning and Refrigeration in 
New England and Manhattan. The 
Automatic Refrigerating Co., Hartford, 
Conn. 


Lee Gas Fired Unit Heater, Suspended 
Type. Dravo Corp., Machinery Div., 
Pittsburgh, Pa. 


The New Kohler Type G Coal Burn- 
ing Boiler. Kohler Co., Kohler, Wis. 


The Pittsburgh Automatic and Auto- 
matic Gas Steam Radiator. Automatic 
Gas Steam Radiator Co., Pittsburgh, 


Pa. 


Webster Nesbitt Giant Unit Heaters. 
John J. Nesbitt, Inc., Holmesburg, Phil- 
adelphia, Pa. 

(Continued on page 136) 
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[/ STORIES OF COMFORT 


Supplied by Sturtevant Air Conditioning Equipment 


New Southern New Engiand Telephone Building 


New Haven, Connecticut 


Purpose of Building:—Used en- 
tirely for the business offices of the 


Telephone Company. 


Purpose of the Installation:— 
Complete air conditioning of the 
basement, first floor, mezzanine 
and second floor— ventilation 
and humidification for balance of 
building. 

Sturtevant Equipment Furnished: 
— 12 Silentvane Fans,45 Air Blender 
Units, 3 Dehumidifiers, and 3 Rex- 


vane Unit Heaters. 


Capacity of Equipment:—198 Tons 
of air per hour. 


Associate Architects: — R. W. Foote and 
Douglas Orr, New Haven. 

Consulting Engineers:—Hubbard, 
Rickerd and Blakely, New Haven. 
General Contractor: — Dwight Building 
Company, New Haven. 

Heating, Ventilating & Air Conditioning 
Contractors: — Libby & Blinn, Hartford. 
B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., Branches in 10 Cities 


B. F. Sturtevant Company of Canada, Ltd. 
Galt, Toronto, Montreal 


Sturfevant 


REG. U.S. РАТ. OFF. 


А 


Photos show two of the Sturtevant Silent- 
vane Fans and one of the Sturtevant Air 
Washers installed in Southern New Eng- 
land Telephone Building, New Haven. 


85) Fans, Blowers, Air Washers, Air Conditioning, Heating, Vacuum Cleaning, Drying, Mechanical Draft Equipment 
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Thermostatic 
Mixing Valves 


that will 
Keep on Working 


NO SCALD | 


| 


NO CHILL 


For Individual ог Group Control 


In addition to accurate temper- 
ature control, safety, convenience 
and all the other numerous ad- 
vantages of thermostatic Mixing 
Valves, the discriminating archi- 
tect and engineer 


may not 


specify a valve that includes 


ruggedness 


The THERMO-MIX line for 
1939, a result of years of expe- 
rience and research in the manu- 
facture of thermostatic controls, 
has been designed in every detail 
to actually 


last longer 


than any other similar product 
ever manufactured. 


Representatives in All Principal Cities 


SEE OUR I2-PAGE DISPLAY IN SWEET'S 


THERMO-MIX, Inc. 
129 GRAND AVE., BROOKLYN, N. Y. 


JHERmMo-Mix 


NO SCALD NO CHILL 


A MORE RUGGED CONSTRUCTION 
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Manufacturers’ Publications 
(Continued from page 134) 


Winter Air Conditionütg: Forced Air 
Heating. National Warm Air Heating 
and Air Conditioning Assn, 11 W. 
42nd Street, New York, N. Y. 


Insulation 
Formica Wall Covering Basing (Cabi- 


net, Counter, and Table Tops). The 


Formica Insulation Co., Cincinnati, 
Ohio. 

Lighting 

Fluorescent Lamp Fixtures, Bulletin G. 


Day-brite Lighting, Inc., St. Louis, Mo. 


Higgin Light Tight Shades (Shades 
designed to provide the ultimate in light 
proofing equipment for hospitals, audi- 
toriums, lecture and classrooms, photo- 
graphic studios, and for practically any 
type of room with almost any 
opening). Higgin Products, Inc., New- 
port, Ky. 


size 


Lamps by Lightolier. The Lightolier 


Co., Jersey City, N. T. 
The Control of Light with Азак Re- 
flectors, Bulletin No. 30. Major Equip- 


ment Co., Chicago, Ill. 


The Ultimate in Lighting, Catalog No. 


34. Edwin F. Guth Со. St. Louis, 
Mo. 
Vaportight Industrial Lighting Fix- 


tures. Bulletin No. 1125. The Pyle- 
National Co., 1338-58 N. Kostner Ave., 
Chicago, Ill. 


Materials and material proofing 

About This New Three Coat Enamel 
Process That Will Boom Business for 
You Now. John W. Masury & Son, 50 
Jay Street, Brooklyn, N. Y. 
Auer Register Book No. 39. Auer 
Register Co., Cleveland, Ohio. 


Classical Columns for Modern Build- 
ings, Catalog No. 50-H. The Union 
Metal Mfg. Co., Canton, Ohio. 


Clev-O-Cement for Making Permanent 
Patches on Broken Cement Floors. The 
Midland Paint & Varnish Co., Cleve- 
land, Ohio. 


How to Repair Concrete to a Feather 
Edge with Cellulose-Processed Rugged- 
wear Resurfacer. Flexrock Co., Phila- 
delphia, Pa. 


New Color Stripe Mouldings. Pyramid 
Metals Co., 455 N. Oakley Blvd., Chi- 
cago, Ill. 

(Continued on page 138) 


PERFECT 


BLUEPRINTS 
Direct 


FROM PENCIL 
TRACINGS! 


@ Ií you have been making 
direct reproductions at the 
sacrifice of quality—take a 


tip from the thousands oí 
firms which use them ex- 
clusively try Mars 


LUMOGRAPH Pencils! 
'The lead in Mars LUMO- 


GRAPH has a special 
lisht resistin$ element 
an exclusive LUMO- 


GRAPH feature — and 
renders lines of greater 
“resistant  opaqueness " 
— giving you far clearer 
and sharper reproduc- 
tions than you have 
ever had. 


Mars LUMOGRAPH 
is superior for all your 
drawing needs— 
stronger, smoother, 
stays sharp longer. It 
is perfectly uniform 


2886 € JS STAEDTLE 


and the degree 15 

stamped on all six 

sides of the exclu 

sive black tip. 17 

degrees — 15с each 

—$1.50 a dozen 

packed in a metal ~ 
box. 

A trial will con- 

vince you of 

LUMOGRAPH's saving in time, labor 


and money. If your dealer cannot supply 
you, send us your order and his name. 


#1018 Artist (Chuck) Pencils 
#1904 Artist Pencil Leads 
and 


TRADITION CHROMA 
Colored Pencils 


strong—brilliant—made in 16 special colors 


J. S. STAEDTLER, Inc. 
53-55 WORTH ST., NEW YORK 
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